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PREFACE. 



HISTORICAL SKETCH. 

It IB noteworthy that the Sret geological snrvej by public authority 
■n America was made by the ftate of North Carolina. The firet sng- 
gestion of each snrvey was made by Prof. Olmeted, of the State Uiii- 
vereity, in 1821, in a letter to the Board of Public Improvemente. J edge 
Murphy, however, on the part of the said Board, hud obaerved in their 
official report for 1819, that id executing the eurreys which they were 
required to have made, in the prCBecntion of varioiie Bchemee of internal 
improTement, they bad " attempted to render the surveys subservient to 
the interests of science by collecting information of the geology and 
mineralogy of the etato," but they had failed. 

The euggestion was renewed by Prof. Olmeted a year or two later, 
with the proposal to spend his vacations in geological excnreione, and he 
aaked " merely euch an appropriation ae would defray the expenees 
of the nndertaking." The result whs the passage of an act of Assembly 
in 1823, authorizing the Board of Agriculture to have euch enrvey made, 
And appropriating for the purpose the sum of $250 a year for four years. 
The appropriation was afterwarde renewed for two years. 

The surrey thus ordered was partly executed by Prof. Olmsted, and 
after his removal to Tale College, waa continued by Dr. Mitchell. The 
published results consiet of two reports of Prof. Olmeted, issued in 1824 
and 1826, and a third on the Mineralogy of the state by his aeaistant, C. 
E. Kothe, of Saxony, and two reports, (1826 and 1827,) by Dr. Mitchell. 
A geological map of the eastern half of the state was also prepared by 
the former, but was never published, and has disappeared. 

The above geological reports are the first of the kind ever made in this 
country. They are of course very brief, amounting in all to not more 
than 2S0 pages, and from the necessity of the case, they relate exclusively 
to the middle and eastern r^ons of the state, chiefly the latter. 

Dr. Mitchell continned his explorations during his vacations, on his own 
private account, and gave a summary of the resnit in a text book for his 
classes, published in 1842, with a small geological map of the state, the 
only one hitherto publiehed. 
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The work wae resomed, aoder the exietiog law on the snbjeet, bj Dr. 
£. EmmoDB, who received tiie sppointment of State Geologist in 185?. 
He retained the office, nominal); st least, nntil hia deatli in 1863, hut the 
actual work of the sarve; seemB to have closed in 1860, the geologist 
having been called to other duties by the exigencies of the war. Dr. £. 
Emmons Jnn. was appointed Aesistant Geologist. Dr. E. has given the 
resalte of his work in five reports. The first, issued in 1852 relates to the 
agricultnre of the eastern counties, and the coal of Chatham and Rock- 
ingham ; it contains 181 pages. The second report of 351 pages, issued 
in 1856, is the largest of the series, and relates chiefly to the geology, and 
particularly to the mines, of the "midland counties." It contains also some 
additional matter on the coal fields. The report for 1S58 (314 pages), 
contains a general treatise on agriculture, and about one-third of it is de- 
voted to the paleontology o{ the state. Two short reports appeared in 
1860, one a continuation of the subject of agriculture, of 112 pages ; the 
other, (95 pages), a special report on the Swamp Lands belonging to the 
Literary Board. A report on the " Woody Plants " of the state, pre- 
pared by Dr- M. A. Curtis, at the request of Dr. Emmons, was also pub- 
lished ; and a " Catalogue " of the plants of the state, by the same 
author, failing of publication at that time, has been issued since the war. 
Dr. Emmons also prepared a draught of a geological map, which however 
was never published : and, at his death, there seems to have remained a 
considerable additional amount of material, (manuscript and notes, as 
indicated in some official correspondence), which has never seen the light. 

Dr. Curtis also prepared a partial report on the zoology of the state, 
which the legislature declined to publish; and he left in manuscript an 
extensive work on the flowerless plants of the state. This eminent 
botanist has given us not only the results of his own labors and explora- 
tions, extending over a large part of a lifetime, and covering almost the 
whole territory of the state, but has collected, embodied and preserved 
the resnlts of the scattered and fragmentary work of other, preceding 
and cotemporary laborers in the same field, both foreign and native ; 
among the latter of whom are worthy of especial mention, Croom of 
Newbern, Dr. McCree of Wilmington, Dr. Mitchell of Chapel Hiil, Dr. 
C. L. Hunter of Lincoln, and Dr. Bchweinitz of Salem. Dr. Curtis also 
collected an extensive herbarium, containing labelled specimens of all the 
plants of the state. This collection he hoped to see placed at the Uni- 
versity for permaneut preservation and reference, as containing the types 
of all the species then known to exist in the state. -One half of it has 
however already left our borders having been purchased by Dr. Gray for 
Harvard University ; and the other half, the flowering plants, will 
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probably find its way also to some foreign collection. By way of illns- 
trating the appreciatinn of such collections elsewhere, I quote from a 
tetter of Dr. Qray, eecondiog an effort which 1 have eeveral timee made 
to have this herbarium parchaeed by the state: "For yonr state it is 
invHlaable, being the exponent and anthority, or antlientic record of Dr. 
Cnrtis' naming of the trees, shrubs, &c., in hie Report, — a standard 
which all who follow in the etndy, and all who are, or in the future may 
be interested popularly in your vegetable productions, will need to con- 
sult Wherefore in the interest of the science which I cultivate, I beg 
yuu to have that herbarium purchased and preserved as a part of the col- 
lections which illustrate your ijtate Survey. It would be injudicious on 
your part to let it go out of the rotate, which it very Boon will, if not now 
secured." And Prof. Agaseiz writes, " Allow me to add my earnest re- 
commendation to that of Dr. Gray. As Director of a Museum, I have 
had every day opportunities of testing the great value of original collec- 
tions representing the intellectual work of careful investigators, and no 
one has done so much to make known the plants of your state as Dr. 
Curtis; bd much so that his herbarium forms in reality part of the history 
of the pn>gress of civilization in North Carolina. On that accoant it 
aliould bo preserved in your state as a precions monument of the past, 
and as a basis for fnture advancement. I trust you may find no difficulties 
in securing it." It was nnfurtunale that any part of such a collection, 
impossible to be replaced as it is, and increasing in interest and value as 
the plaute de^ribcd disappear with the destrnction of oar forests and the 
introduction of exotic species, should have been allowed to leave the 
state, bnt the remainder, like the sibylline bouks, is all the more impor- 
tant to be retained. And as the state wilt do nothing in the matter, it 
remains with the friends of Dr. C, and of science, and of the University, 
and of Korth Carolina, to take such action as they shall tliink wurtby of 
themselves and of these high interests. 

The work of the survey remained suspended from the date of Dr. 
Emmons' death until the latter part of the year 1866, when the present 
incumbent rcEumed o)<erations under commission of Qov. Worth. Two 
email annnal reports h:ive since been published, one in 1867, the other in 
1S69. The present report was offered to the Legislature in 1870, but no 
appropriation was made tor its publication ; and at last, it is published, 
under a permissive resolution, out of the working fond of the survey, the 
public printer being allowed to set it np in the intervals of other work, 
on the Laws, Documents and Supremo Court Reports, &c,, so that it has 
been on the stocks luore than three years ; and it bears too many and too 
obvious evidences of the mode and conditions of its getting up. Mai erials 
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for a second volume are in hsod, and will be put to press during the next 
year. 

A valuable paper on the minerals of the State, was also prepared by 
Dr. Genth, in 1871, after a fall examination of the collections in the 
niQsecm and « vint to many of the most important mineral localities. 
Other brief reports have been Giibmitted from time to time, on matters of 
special and immediate interest, as the pamphlets on the resonrces of the 
State, one in English and one in German, prepared for the Vienna Expo- 
sition. 

FBOOBEBSITE TBEORETICAL TIEV. 

The following Fcbeme exhibits the progress of theoretical notions 
which have obtained at different times with regard to the classification of 
the formatirms, — the age and horixon of the rocks in the State. 



lUTOHELL. 


EMHONS. 


PKE8KST. 


1842. 


1856. 


1875. 


Tkbtiabt. 


FostpHocene. 
»,„ Pliocene. ( 
^=^ Miocene. } 

Eocene.* 


Quatebkabt. 
Miocene, 1 

Tbb- 
Eocene. ) 


Seoondabt. 


( Cbetacbohb, 
i Tbiassio. ) 


Cbetaceocb. 
Teiabsio. 


Thansition. 


Taconio. 


I Silueian I 
\ Hobomian. 


pBiinriTE. 


Gneiss. ) 

< Granite. [■ 

Sjcnito. \ 


Laubb»tian. 


•Alio partly Quatenwry, and partly CreUeeona. 



OBJEOTS OF THE BDBYEY. 



The pnrpose of the Legislatnre in establishing a geological snrvey 
conid not be better expressed than in the message of Gov. Graham, in 
ltj46 : — " I trnst no consideration will induce a longer delay in directing 
an Agricnhnral, Geological and Mineralogical Survey of the State. Three- 
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fonrthfl of onr sister statee have now in progress, or have finished like 
exaniinstions of their territories. And in every instance, it is believed 
that tbey have not only added to the treasures of science, but hnve been 
attended with important and neefnl dieooveries. Many valnable minerals 
are already hnown to exist in various sections of the state ; and a further 
ezptoratioD cannot iail to bring to light other resources, and greatly favor 
the pursnits of Mining and Manufacturing ; while a minnte examination 
of onr soils by persona uniting ecieDce and practical skiil in agriculture, 
will be productive of improvement in thac useful branch of industry." 
The importance of snch a survey had been previously ut^en urged by 
the leading minds of the state; notably, by Judge Mnrphy, Gov. Dud- 
ley and Qov. Morehead, the latter declaring his conviction that " The 
same amonnt of money could not be so usefully applied in any other way 
as in procnring these surveys." Similar views held by the statesmen of 
the previous generation had led to the former Survey, already described, 
which has given Kortli Carolina the enviable position of the pio- 
neer in a work which is now urged forward among all the enlightened 
nations of the world, as tbe highest and most immudiate and indispen- 
sible means of industrial progress, and \)aa become an index and measure 
of civilization. And it is worth a digicFGiun to note here, that however 
backward onr state may be in some things, there have always been among 
OS at least a few sagacious statesmen and patriots that kept in the very 
van of the world's progrcee, and pointed the way even to the leadership 
of that progress on our continent ; but they lacked support, — they were 
ahead of their time. Witness, besides the tirst establishment of a geologi- 
cal survey, the erection at Chapel Hill of the firat Astronomical Obser- 
vatory in America, the foundations of which still remain, and the intel- 
ligent and urgent advocacy by Dr. Caldwell (see "Carlton Letters"), 
and the energetic attempt by Judge Murphy and others towards the exe- 
cution, of schemes of internal improvement which were equal in concep- 
tion and superior in practicability, to that of Clinton, whiuli hati given to 
New York tbe commercial and financial leadership of the eontinont, or 
that of Washington (the Chesapeake & Ohio Canal), which would have 
transferred that leadership to the mouth of the Jamee — , scheines which, 
had they been carried out, wonid at least have made North Carolina the 
"Empire State" of the South. 

The objects of the Survey are expressed with some particularity in thu 
aathorizing act of 1872. It is as follows : 

]. The Governor shall appoint a soitable person to conduct under the 
supervision of himself and the Literary Board, a Geological, Mineral- 
ogical, Botaaioal and Agricnltnral Survey of the State. 
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2. The person appointed shall examine SDd snrrey each and every 
ooant; of the State, and asQertaio the different geological formation of 
each connty and Mction of the state ; the nature and character of its 
Boile, and the best mode of improving the same ; the natore and kind of 
itb prod notions and their relative position and valnes; its facilities for 
manntflctoriee ; the extent and valne of its water power; the character 
and valne ot its timber, and all other fucte connected with its Geology, 
Mineralogy, Botany and Agriculture, which ma^ tend to a full develop- 
ment of tlio resonrces of the state; and such person ie auth 'rized to em- 
(Joy as many proper agents and assistants, to ho approved by the Gov- 
ernor, as may be necessary to enable him epeedily and successively to ac- 
complish the objects committed to his charge ; and he shall from time to 
time commnnicate to the QTSvernor, to be by him communicated to the 
Legislatnre, a report or reports in writing, setting forth fnlly the resnlts 
of hie Survey ; which reports shall be published under the supervisioQ 
of the Governor and Board of Lileratnre. 

3. The expenditures incnrred by said Survey shall not exceed five 
thousand dollars pur annum, to be paid by the Public Treasurer, upon the 
warrant of the Governor, out of any moneys in the Treasury not other- 
wise appropriated. 

4. The person making such survey shall deliver lectnres npou the sub- 
jects committed to his charge, in the villages through which he may 
pass: Provided, that he ahall not thereby delay his other .duties. 

The scope of the Survey, it is obvious from the laV, is very wide ; it 
plainly includes in its purview whatever relates to the material develop- 
ment and progress of the state. 

PBOGBESB AND OONDFTION OF THE WOBK. 

As will be seen from the report, much attention has been given to Ag- 
riculture. A laboratory was opened and furnished several years ago, and 
aeveral chemists have been at work, one at least, tor a considerable part 
of the time, and a large number of minerals, marls, soils &c. analyzed. 
And under an act of Assembly passed two years since, the inspection and 
analyses of commercial fertilizers was added to the labors of the office; 
but this work makes no show in the report. As a knowledge of the lead- 
ing features of climate ie essential to intelligent agricultnre, and is re- 
quired by the intelligent immigrant, observatories have been established 
and furnished, and observatiuus procured at more than two dozen sta- 
tions, distributed over the entiro territory of the state, with a view to the 
discovery of the controlling elements of the regional and local climates, 
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and Bome of the results are preeented in this rolntne, both becanse they 
are v&laable in themselves, (although the obeervatione id man j eases cover 
ft period of only two or three years), and because they shov the object 
and ntility of such observations as no more statement could do, and so, 
may promote the continnance of them at certain stations and their eetab- 
lishment at others, where it has not been possible to find, or to excite, 
interest enongh for that purpose hitherto. 

Much labor has also been expended in working out the topography, 
and in correcting the geography of many sections of the state, both be' 
cause these are matters connected very directly with the development of 
onr system of internal improvements, and because the existing maps of 
the state are, in some parts, so grossly inaccarate as to render their re- 
conelroction absolntely necessary to any intelligible location or successful 
prosecntion or presentation of geological work. A large amount of ma- 
terial is in hand, in the form of field notes, of a primary triaogalation of 
the western half of the state, and also of copies, which have been col- 
lected from all quarters, of old snrveys, — of railroads, turnpikes, canals 
and rivers, which remain to be worked up for presentation in another 
volume. The triangnlation will be ultimately connected with that of the 
Coast Survey, and of the river surveys made by the U, 8. Engineer 
Corps, of which copies have been procnred by courtesy of Prof. Hilgard 
and of Gen. Humphreys. 

Special attention has been given also to the subject of the state's re- 
K>urcos in iron ores and the existing facilities for their rednction, and 
maps and sections are given of some ot* the more important ore beds, 
&c. The snbject is by no means exhaastively treated, as there are many 
ore deposits of which only the locality is known ; and doubtless many 
more which are yet to be discovered. 

The department of Mineralogy has been very fully worked np by Dr. 
Genth, by means of the large amount of material in the State Unseum, 
and his own private collection, whirh is very rich in North Carolina 
species, and Dr. G-. also vialted with me many of the more important 
mines and mineral localities, from the Oape Fear to the Nolechucky — 
from Buckhorn to Cranberry, The results of his studies are given in 
Ap)}endix C. A more popular presentation of the snbject by him, in its 
economical aspects, was published in a separate paper three years ago. 

The subject of Lilhology has not been reached for special or minute 
study until the present year, and the results can only be presented at a 
later date. This is unfortunate, as there are many points of great interest 
which only such minute and thorongh study of the lithological characters, 
the compositiou and strncture of tlie rock masses, can satisfactorily de- 
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teroQin©. This I* eepecially true of the older crj-atBlline formations, 
TCliich are eo extensively developed in this etate. The most obecnre of 
all the tracts of these rocks is that which was deooiiiiiiated the SalitbuT^ 
and Green^oro Granite by Dr. Emmons; yet, as circiiinetances have 
necessilftted the giving of an ahnost exclusively practical direction to the 
work of the Survey hitherlo, except bo far aa volunteer work is con- 
cerned, this interesting series of rocks has passed without even a complete 
or eystctnatic reconnoisEance. 

This belt of rocks appeared to be sufficiently distinct in some of its 
obvious characteristics from both the Hnronian and Laurentian, to justify 
its separation from both (partially) ; and the general outlines given by Dr. 
Emmons have been preserved, as they were confirmed by my own obser- 
vations, made in a number of incidental croes-sections. And in the chap- 
ter of Outlines, besides some observations of my predecessors, its salient 
features are briefly sketched. Bot Prof Julien^ of Colnmbia College, is 
now at work opon the series, and it is hoped that his study of them 
from the point of view of iithology, will throw important light on iheir 
geological relations hitherto set down coiijectnally. 

The Surface Geology of tlie state has been stndiud with ranch care and 
in considerable detail, but for want of funds for illustration, the discua- 
eion of the subject was restricted to the narrowest limits, as it would 
not be practicable to convey an adequate impression of it without dia- 
grams. It is hoped that this diflSealty may be removed in the publica- 
tion of the next volume. 

And, in general, this volume may be considered, in part, as a sort of 
resume' of the whole subject of the geology of the state, as far as worked 
ont, the labors of my predecessors being freely used and embodied with 
my own ; and this course seemed the more needful, as the former reports 
of the Survey are out of print, and, from the smallness of the editions 
printed, are little accesaible. (And among those who have cuntribnted to 
the general store of information on the subject of the mineralogy of the 
state, besides such as have been officially connected with the Survey at 
various times, there are several gentlemen whose names deserve special 
mention, particularly Gen. Clingman, who has kindly contributed much 
valuable infotmation on the discovery and localities of minerals, acknowl* 
edged in Dr. Genth'a Appendix, — and Dr. 0, L. Hnnter, of Lincoln 
county, who has made some interesting discoveries of minerals in hia 
region, and who also kindly placed his informstiun at the service of the 
Snrvey). 
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Tbe benefits of ft geological snrvey have come to be recognized io all 
civilized communities. They are two-foid, positive and negative. In 
this state the; are seen in the diecover; and development of mineral 
wealth, — coal, iron, copper, &a., in preventing or diminishing wastofnl 
and ill-advised and ruinous enterprises. Several single mines, — of cop- 
per, of iron and of coal, whose development is due to the operations of 
the Survey have broueht into the state an amount of capital many times 
greater than the whole cost of tbe work. More than a million dollars, 
for example, has been invested in four or five such mines within the last 
three or four years, and only a beginning has been made. And I make 
no donbt that in the repression and prevention of mistaken adventures, 
the pecuniary valne of the work has been still more important. And 
manj who live in the eastern section of the state will readily under- 
stand that tbe most important function of the Survey is found in the di- 
rection of agriculture : — the saving to the farmers of that section in one 
year in the matter of commercial fertilizers alone is counted by hundreds 
iif thousands; withont mentioning the direct benefits, from the analysis 
of marls, peats, &c., and the extension and direction of their nse. And 
the educational valae of the work is greater than can easily be stated ; 
and the influence on immigration and the general influx of business, 
capital, and the better class of population is far greater and wider and 
subtler than is commonly ima^ned. 

stntrsTS 07 otbbb states. 

For the information of those who think tbe work expensive, the fol- 
lowing facts are given by way of showing the comparative cost of 
similar work in some of the other States. 

The great snrveys of New York, Massachusetts and Pennsylvania, 
with their magnificent folios of reports, are matters oi world-wide note. 
The latter state has jnst entered on s new survey with an annual appro- 
priation of $35,000, and has a corps of twenty geologists at work, nnder 
the directCMvbip of Dr. J. P. Lesley, one of the ten geologists of the 
former anrvey. Tbe state of Ohio expends about $20,000 per annum on 
her enrvey, and has eight or ten assistants, under Dr. J. B. Newberry as 
Chief. And in addition, tbe cost of publishing the first volnme of the 
report was $83,000, and an appropriation of $60,000 was made to cover 
the expeoie (^ pnblishing the second volnme. The cost of the entire 
work, in sbont fbnr and a half years, waa $356,000. 
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The state of Michigan appropriated $20,000 for the pnblication of a 
single report, embracing a few counties, — the iron and copper region 
bordering Lake Snperior. 

The California survey, under Prof. Whitney, was conducted on a like 
liberal scale. The following in a copy of the appropriating clause of the 
law for a portion cf the time: 

"The following sums of money are hereby appropriated out of any 
money in the State Treasury, not otherwise appropriated, fur the prose- 
cution of a geological survey of the state, for the sixteenth and seven- 
teenth fiscal yearg; For salary of State Geologist, nine tJionaand dolIaPG, 
to be drawn monthly on the last day of each month j fur the salary of two 
Aseiatante, |6,600, to be drawn in the same manner as the salary of the 
State Geologist; for publication of two volnmes of reports, six thousand dol- 
lars; for office-rent, and expenses of survey in miutng district, and experi- 
ments on ores, and all incidental expenses of work, ten thousand dollars, 
to be drawn, one half each fiscal year," 

The State of Missouri appropriates $20,000 per annum for work, and 
$9,000 for pnblicalion of the report of one year's operations. 

Georgia has started with an appropriation of $13,000, and employs a 
corps of eight geologists, chemists, && 

Kentucky expends about $20,000 per annnm for the work of her survey. 

New Jersey, with a territory about one seventh of the size of North 
Carolina, and with railroad communication to nearly every coanty, (so 
that the whole State can be traversed in a few days,) expends $5,000 per 
annum, and $6,000 for printing a report, of a single volume. 

In North Carolina $5,000 covers all expenses, — salaries, Museum rent, 
field work, laboratory, &c., and ^mblioation, in large part. 



ASSIST ANTS. 



Frof. T. A. Conrad and Prof. E. D. Cope, whose papers are given fo 
the Appendix, have kindly given their help without remuneration, They 
have made two visits each to the State, in order to work ap the material 
collected in the Museum, and have also spent some months in the field. 
Bev. 0. J. Cnrtis and Capt. W. Cain, of Hillsboro', rendered me im- 
portant aid in the topographical work, giving two stsasons each. The last 
named gentleman has also given mneh assistance in the office work, as 
Civil Engineer, — in making maps and sections and redndngthe barometri- 
cal and astronomical observations. Dr. F. A. Qenth has worked np the 
Mineralogy, famishing two valuable papers on the aabjeot as above 
Bt8ted,^<jae of them given in the Appendix. Hr, G-. B. Hanna haa done 
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laoet of the chemical work of the Survey, analyzing a great number of 
marls, eoils, Tninernls, mineral waters, &c. Heiaborud more timn a year 
in the laboratory of the Snrvey, and hae since given ne the intervhls of 
hie work in the Government Assay Othcc. To his taithfiil and accurate 
labors thU volume owes niiich of whatever intercGt or valne it may have. 
Prof. E. H. Bogardas, of the New Juraey Snrvey, lias also made a con- 
eiderable number of the soil and marl analyses, wliich appear in this re- 
port. Rev. C. D. Smith has prepared, ni>der the anspices of the Survey, 
two papers on the geology of some of the western {.-onnties. They will 
be found in the Appendix. Mr. W. D. Cooke, Mr. George Jordan and 
Mrs. C. P. Spencer have given much valnable help in the office, in the 
making of maps and diagrams and compntations, and in arranging, label- 
ling and cataloguing the cabinete. And in the meteorology I have bad 
tho volunteer assistance of more than a score of public spirited citizens, 
in all parta ot the State ; through their intelligent and patriotic coopera- 
tion I am enabled to present some interesting and valnable tacts concern- 
ing the climatology of the State. The following persona have given their 
aid in this direction: 

Mr. J. M. Woodbouse, Currituck county. 

Mr. R. N. Hines, Edenton. 

Dr. Richard Berry, Newborn. 

Dr. Charles Dnffj", Jr., Newbern. 

Mr. James Rnmley, peanfort. 

Rev. Daniel Morrell, Wilmington. 

Rev. J. M. Sherwood, Fayetteville. 

Mr. J. M. Sherwood, Jr., Fayetteville. 

Mr. R. H. Austin, Tarboro'. 

Mr. T. A. Clark, Weldou. 

Mr. W. H. Mordock, Raleigh. 

Mr. P. A. Wiley, Raleigh. 

Dr. W. R. Hicks, Oxford. . 

Mrs. C. P. Spencer, Chapel Hill. 

Mr. S. A. Howard, Greensboro. 

Mr. G. B. Hsana, Charlotte. 

Dr. T. A. Allison, Statesville. 

Dr. John A. Allison, StateeTille. 

Dr. B. L. Beall, Lenoir. 

Mr. R. S. Gilmer, Mt Airy. 

Dr. W. B. Oonncil, Boone. 

Mr. J. 8. Hill, Boone. 

Mr. J. H. Greene, Bakeraville. 
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Dr. J. T. K Hardy, Afiheville. 

Dr. J. G. Hardy, Aaheville. 

Dr. E. J. Aston, Ashevtlle. 

Mrg, D. D. DavicB, Jackson Co- 
Mrs. Albert Siler, Macon Co. 

Prof. Wm. Tieal, Murphy. 

Mr. J. N. Smith, Scotland Neck. 

Dr. Charles Jas. O'Hagan, Greenville. 
Several of tbefie ha7e recently commenced tlieir obserrations, some of 
them in place of others who have diacon tinned, and some in new local- 
ities. The reBiilta of their Ubora will come into the next volume. 

And in addition, I take occasion here to acknowledge the hospitality, 
the conrtesy, the intelligent interest, and the tnvalnable assistance in 
vartons ways, rendered by a large number of public-spirited citizens in 
every part of the state, while proaecnting the work in their vicinity. 

And in tine, as to the short-comings of this report, (and I am bat too 
coosciouB that they are many and not small), [ will simply say that the 
work of the Snrvey, in all tt« stages, to and throagh the tedious and 
wearisome process of publication of this volnme, has been prosecnted 
under untoward conditions, discouragements, dieheartening ohstractions 
and depreciations which hare far more than countervailed the interest 
and pleasure of tho work itself, (great as these are), and have rendered it 
a burden almost beyond endurance, bo that \t wonld have been thrown 
off long ago, but that I was under the necessity of giving to the public 
the resnlts of labor already performed, and even of completing certain 
departments of the work partly executed. Another volnme shall contain 
the remainder of the results of the tlcld notes already in hand and of 
snch additional work as is absolutely necessary to complete those parts of 
the snrvey wbieli are tno far advanced to be given up without Berioosloes, 
and then I have neither patriotism nor devotion to science enough to 
continue a labor, sufficient); onerous in itself, which, in addition, mast be 
conducted under conditions which seetn so incurably malign. 
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INTRODUCTION. 
OHA.PTER I. 

OBOOKAPaiOAI.. 

Situaiion. — The State of North Carolina is situated on the Atlantic 
slope of the Appalachian monntairiB, in the middle latitude of the United 
States, half -way between Lake Erie, (the boandary of Canada,) and the 
Gnlf of Mexico, being inclnded (nearly) between the parallels 34" 
and 3fti° north latitude, and butween the meridiana 15^° and 84i° 
west longitade, and extending from the aea coast to the creat of the 
Smoky monntains, which ia the highest portion of the Appalachian 
range. 

Area, dhc. — The extreme length of the State from east to west is 4S5 
miles, and the greatest breadth 188 milee, and its area 50,700 eqqare miles ; 
which is s little more than that of New York, almost exactly that of 
England, and .-jast one fortieth of that of all the (37) States, (nearly the 
average size, therefore), and one seventieth of the area of the United 
States and Territories, and one-thonsandtb part of the land snrface of the 
globe. 

Sub-Diviaions. — The State is divided into 93 connties, the average area 
of s eoanty being between 500 and 600 aqnare miles, or abont 23 miles 
sqnare. 

Boundarieg. — The State is iisiially described as bounded on the north 
-by the patvllel of 36° 30' which divides it from Virginia; on 
the sonth by a line rtinning norlb-wcet from Goat Island, on the coast, 
(latitude 33° 56'), to the parallel of 35° and then along that par- 
allel to Tennessee ; and on the west by the Smoky mountains. Theeo 
are the limits claimed by the State itself in theKevieed Statutes. In fact, 
the matter is not nearly so simple. It is highly probable that the only 
portion of the State bonndary which is known, or ascertainable with any 
thing like accuracy, is the eastern or oceanic, and a small part of the 
western. A few thonsand miles of territory, more or less, eeeme to have 
been a matter of so small moment to the forefathers of the Common- 
wealth for the last hundred years, that no care has been taken to secnre 
the location of lines even approximately accordant with the boundaries 
claimed ; or indeed the hoation, in any proper sense, of any boundaries 
at alt, where nature has not taken the trouble to fix them for us beyond 
a peradrentnre. 

14 
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> OEOLOOY OF KOSTH 0A.BOLINA. 

The lirat and on); eorioiie attempt to ascortain the nortliorn boundnry 
was that made in 1728, by (Jol. Wm. Bjrd and others, coinmiaBionera on 
the part of the two colonies, acting ncder royal authority. From the 
accotint given by Byrd of this undertakitig, it appears that they started 
from ft point on the coast whoso position they determiDed by obeervation 
to be in 36° 31',, north latitude, (ind ran dno west, (correcting for 
the variation of the compass), to Nottoway river, where they made an 
offset of a half mile, to the mouth of that stream, again running west. 
The line was nin and marked 242 miles from the coast, to a point in 
Stokes county, on the npper waters of the Dan river, (on Peter's creek), 
the North Carolina CommiGsionera accompanying the party only abont 
two-thirds of the distance. Beyond this point, the line was carried some 
90 miles by another joint commission of the two colonies in 1749 ; this 
survey terminating at Steep Rock creek, on tho eat-t of Stone mountain, 
and near the present north-west corner of the State, estimated to be 329 
miles from the coast. In 1779 the lino was taken up again at ft point on 
Steep Rock creek, determined by observation to bo on tlio parallel of 
36° 30'., (the marks of the previous survey having disappeared en- 
tirely,) and carried west to, and beyond Bristol, Tennessee. This last is 
known aa the Walker line, from one of the commissioners of Virginia. 

Theso lines were run and the latitude observktions taken with very 
imperfect instruments, and the variation of the compass was little under- 
stood ; so that it was not possible to trace a parallel of latitude. Tbo line 
besides was only marked on the trees and soon disappeared, and as the 
settlements were very scattered, the location soon became matter of vague 
tradition and presently of contention and litigation, so that in 1858, at 
the instance of Virginia, commissioners were appointed to re-locate the 
line from the end of the Byrd surrey, westward; but for some reason 
they did not act. In 1870, commissioners were again appointed by Vir- 
ginia, and similar action asked on the part of this State ; and the proposi- 
tion was renewed in 1871, but ineffectually, as before. In all these 
numerous attempts to establish the line of division bctwoon tho two Col- 
onies and States, the intention and the speci&c instructions have beeu to 
ascertain and mark, as the boundary of tho two States, the parallel of 
36° 30'. The maps published towards the end of last century by 
Jefferson and others give that parallel as the line ; and the Bill of Bights 
of North Carolina claims that "all the territory lying between the line 
above described, (the line between North and South Carolina), and the 
southern line of the State of Virginia, which begins on tho sea shore in 
36° 30' north latitude, and from thence runs west, agreeably to 
the charter of King Charles, are tho right and property of this State." 
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ISTRODUOTIOH. 3 

But it appears from the operations ot the Uuited States Coast Survey, at 
both ends of the line, that the point of beginning on Carritiick Inlet, in- 
stead being, as so constantlf a^sanied, in latitnde 36° 80' or as deter- 
mined by the surveyors in 1728, 36° 31' is 36° 33' 15" and the western 
end, (of "the "Walker line" of 1779, at Bristol, Tenn.), 36° 34' 25.5". 
It is stated in Byrd's Journal that the variation of the compass was ascer- 
tained to bealitUeless than Z" W, (The magaette chart of the United 
States Coast Survey would make it JE.) And no account is given of any 
subsequent correction ; and if none was made, at the end of the line sur- 
veyed by him, the course wonld have been in error by nearly 3°, as the 
amount of the variation in tliis State changes a little more than 1° for 
every liundred miles of easting or westing. So that tho northern bonn- 
dary of the State as run, is not only not the parallel of 33° 30' but ia far 
from coincident with any parallel of latitude, and must be a succession 
of curves, with their concavities northward, and conneoted at their ends 
by north and south offsets. 

The southern boundary, between this State and Sonth Carolina 
and Georgia, was first established by a joint colonial commission in 
1735 to 1746. The commissioners run a lino from Goat Island on the 
coast, (in latitude 33° 56', as supposed), N. W. to the parallel of 35° 
according to their observations, and then due west to within a few miles 
of the Catawba river, and here, at the old Salisbury and Charleston road, 
tnrned north along that road to the southeast corner of the Catawba Indian 
Lands. This line, re-snrvcycd in 1764, was afterwards (in 1772,) continned 
along the eastern and northern boundaries of the Catawba lauds to the point 
where the latter intersects the Catawba river, thence along and up that 
river to the mouth of tho South Fork of the Catawba, and thence dne 
west, as supposed, to a point near the Blue Ridge. This part of the line 
was re-surveyed and confirmed by commissioners underacts of Assembly 
of 1803, 4, 6, 13, 14 and 15, and continued west to and along the Salnda 
mountains and the Bine Ridge to the intersection of tlie " Cherokee 
boundary" of 1797, and thence in a direct line to tho Chatooga river at 
its intersection with the parallel of 35°. From this point the lino waa 
run weet to the Tennessee line, between this State and Georgia, in 1807, 
and confirmed and established by act of 1819. 

The boundary between this State and Tennessee was run, according to 
the courses designated in the act of 1789, entitled " An act for tho purpose 
of ceding to the United States certain western lands therein described," 
(the State of Tennessee), that is, along the crest of the Smoky mountains, 
from the Virginia line to the Catalnche river (in Haywood county), in 
1799, under act of 1796. It was continued from this point to the 
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* OXOLOOT or NOKTE OABOLIHA. 

Georgia line ia 1821. The eommiseionere who completed this Kno at 
the date last mentioned, instead of following their instructions, di- 
verged from the crest of the Smok; (Unaka) mountains at the inter- 
section of the Hiwassoe tnrnpiko, and run due South to the Georgia 
line, thereby losing for the State the valuable mining region since known 
as Dncktown, 

And as to the Southern bonndary, the point of banning on Goat Island 
is in latitude 38" 61' 37" as shown by the Coast Survey, and 
instead of ranning from Goat Island Northwest to latitude of 35° and 
thence along that parallel, it appears from the South Carolina geographical 
State survey cf 1821-25, that the course from the starting point is north 
47° 30' west., and instead of pursuing the parallel of 35, it", turns 
west abont 10 miles south of that line, and then on approaching the Ca- 
tawba river, turns northward pursuing a zig-zag line to the forks of the Ca- 
tawba river, which is abont 12 miles north of that parallel ; and from this 
point to the monntains, the boundary line (of 1772) rnns, not west, but 
N. 88° W., brining its western end abont 17 miles too far north, an 
reaching the (supposed) parallel of 35° at a distance of about 130 
miles west of the Catawba liver. The loss of territory to the State re- 
sulting from these singular deviations is probably between 500 and 1000 
square miles. These lines having been marked only on the trees, (ex- 
cept at a few corners, or road crossings, where stones were set up), have 
been obliterated by time and are for the most part unascertainable, and 
often give rise to interminable litigation. The time seems to have come 
when the boundaries of the State should be ascertained with scientifie 
exactness, and marked by some permanent indications. 

Population Siatistios. —Ths census reports of the United States show 
the population to have been, in 1870, 1,071,361. Of this namber 678,- 
670 are white, and 3d2,891 colored. The rate of increase of the popnla- 
tion deduced from the data of former census reports, woald give abont 
50,000 more tlian tlic above aggregate ; this number may, therefore, be 
taken as the approximate loss of popniation attributable to the late 
war. The foreign population numbered, in 1870, only 3,029 ; about one- 
third of the number being from Germany, one-third from Great Britain 
and Ireland, and the remainder from the following counrties, the number 
contributed by each, varying from more to less in the order in which 
they are given, viz : British America, Switzerland, France, Sweden, 
West Indies, Italy, Holland, Anstria, Portugal, Bussia, Spain, Denmark, 
Poland, Belgium, Norway, Bohemia, China, Mexico and Hungary. The 
number of persons to a square mile is, in round numbers, 21. The cor- 
responding number for MassachuBelts, the most popnions State, is 187 ; 
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DTTBODDCrnOir. 9 

the Average for all tbo States ia 19, and for the United States and Terri- 
tories 11. The ratio for Eoglaod was, in 1851, 332, and is now proba- 
bly aboDt 450 ; that for the entire globe about 23. The nainber of fami- 
lies in North Carolina is 205,970 ; which gives 5.20 persons to a family. 
The number of dwelling is 202,604 ; peraoos to a dwelling, 5.29. The 
corresponding figures for New York are 898,723-4.88, and 688,559-6.87. 
Indudinea. — More than three-fourths of the population of the State 
are engaged in agrieultore ; one-Beventh in professional and personal ser- 
vices ; one^ighteenth in maanfactnring, mining and mechanical opera- 
tions, and one thirty-fifth in trade and transportation ; or, to give the 
numbers more exactly. 

Engaged in all claases of occupations, 851,299 

" in agriculture, 269,238 

" in professione, &c., 61,290 

" in manufactures, <&c., 20,692 

" in trade, &c., 10,179 

AffficuUure. — The total number of acres in the State is 32,450,560. 
Of these 19,835,410 are included in iarms ; 6,258,742 acres being under 
cnltivatioo, and 14,576,668 unimproved. 
^Tbe totol number of farms is 93,565 ; the average size, 212 acres. 



The number of farms under 3 acres, is 

" " " between 3 and 10 a 

« " " « 10 and 20 

« " '• " 20 and 50 

« « « " 50 and 100 

« " " " 100 and 600 

" " " " 500 and 1000 

" " " over 1000 



6,744 
14,257 
35,280 
22,167 
13,819 
889 
116 



It will be observed that nearly nine-tenths of tham contain less than 
100 acres. 

The principal agricultural products are, in the cmlor of their money 
value, as follows, viz : 

Indian com, 18,454,315 bnsbels. 

Cotton, 144,935 bales. 

Vbeat, 2,859,879 bushels. 

Oats, 3,220,106 " 
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9 OEOLOOY OF NOBTH OABOLIHA.. 

Tobacco, 11,150,087 pounds. 

Kice, 2,059,280 « 

Potatoes (Sweet), 3,071,840 bcshels. 

Potatoes (Irish), 3,738,803 " 

PosB, &c., 532,799 " 

Navftl Stores, (valne) 2,338,309 dollars. 

Orchard products, " 394,749 " 

Forest products, " 1,089,115 " 

Mining products, " 638,302 " 

Fisheries prodncts, " 265,839 " 

To these add rje, barley, buckwheat, haj, wool, sorghnin, maple sugar, 
honev, wioe, cheese, butter, &c. 

The total annaal valaeof farm prodncts ia $57,849,940. It is apparent 
that the leading crops are the cereals ; next to these in value, are the 
market crops, cotton and tobacco. 

The production of all these crops, except cotton, has largely diminish- 
ed since the war, that of Indian corn having fallen off nearly 12,000,000 
bushels, wheat 2,000,000, tobacco more than 20,000,000 pounds, and rice 
moro than 5,500,000. The production of the sweet potato has also been 
reduced to one half, and that of peas and beans to onc-fourtli of the 
quantities given for 1860. 

Manvfacturta. — Agricultnre being the leading occupation, as above 
stated, manufactures have always occupied a secondary and subordinate 
place. But the facilities for many branches of manufacture are uusur- 
paseed. Among tbe advantages may be mentioned first, an unlimited 
water power; second, an abundance and wide distribution of fuel; third, 
a wide range and great abundance of raw materials at hand, as cotton, 
tobacco, lumber of all sorts, iron and other ores, and a great variety of 
farm products ; fourth, abundance and cheapness of labor ; fifth, facili- 
ties for producing everything required by a manufacturing population; 
and sixth, a favoring climate — no obstructive ice. And as a matter of 
fact, those few capitalists who have embarked in enterprises of this sort 
find them very profitable ; as for example, the cotton manufacturer, whose 
profits often exceed 20 per cent. 

The following list of manufactures will show that already some atten- 
tion has been diverted from the production of cotton and tobacco to the 
more profitable businefs of cnnvertiog those and other agricultural pro- 
ducts into more valuable forms : 
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Materials. No. of Factories. Annual Productt. 

Cotton, 36 $1,345,053 

Tobacco, 110 718,765 

Tnrpentine, 147 2,338,309 

Lumber, 533 2,107,814 

Iron, Wool, Paper, Wood, Leather, Ac, 13,315,636 



tl9,559,«63 



It will bo observed, by compflriDg tbe products of tbo different States, 
that ID one article, turpentine, (Naval Sloree,) this State produces two- 
thirde of the total made in tbe TJnitcd States. 

An examination of the census tables will show the notable fact that 
almost every crop produced in the United States is found in one region 
or another oi this State, eo that the widest diversification of industries is 
practicable. Corn, cotton and tobacco, however, still occupy too much 
attention; frnits, graeses, Etoek and grapes (especially), far too little. 
Frnite thrive remarkably in all parts of the State, the apple especially in 
tbe West, attaining there a degree of perfection not surpassed on the 
continent. The beat grai^ses (and clover) grow abundantly and almost 
spontaneously in the moniitainH, and with moderate cultare in all parts of 
the State* The vine tloiiriphee in every section, and several of the best 
known Amei'ican grapes originated here, as the Catawba, Isabella, Lin- 
coln and Scuppernong. 

Commerce. — The mimber of persons engaged in trade cf all kinds, as 
seen from the tables of oc-iications above, is remarkably small. There 
are consequently no large cities or controlling centres of trade, the ex- 
terior comoierce being t-arritd on directly from nearly all sections of the 
State with Norfolk, Baltimore and New York. The principal seaport, as 
well as the largest city, is "Wilmington, near the month of the Cape Fear 
river. Its population is nearly 20,000, and the amount of its. exports 
which are rapidly increasing, is now about $12,000,000 in value, chiefly 
in naval stores, Inmber and cotton. Newbern, near the month of Neuse 
river, is the next in rank for liize and commercial importance ; population 
about 10,000. The non-coniniereial character and habits oi the people 
are sufficiently illnstrated by tbe fact that the best harbor on the coast, at 
Beanfort, is scarcely need at all. 
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CH^FTER II. 

PHYSICAL GEOGRAPHY. 

TOPOOHAPBIOAL. 

Oeneral Topograjpkical Features. — The topography of North Carolioft 
U anything but monotonHua. In fact, there is the greatest variety of to- 
pc^lfrspbical features to be foiitid anywhere within an equal area. 

Its land surface is diversified by motintaina, plateaug, vaUeya, plaint^ 
hotioms, swamps, savannahs, islands aad sand dunet. Its vtater surface 
IB made np of springs, natural weUs, ponds, iahes, creeks, rivers, bays 
and sounds. 

Mountains. — The great cootineatal syfitem of the Appalachian moQD- 
tains, which forme the barrior of the Atlantic ooeaa near the eastern 
margin of the continent and estenda a thonaand miles, almost from the 
mouth of tlie St. Lbwrence to the Gulf of Mexico, reaches its greatest 
elevations and develops its grandest features in this State. The system 
IB represented here by two great parallel chains,— the Smoky Mountains 
and the Blue lUdge, with a network of heavy cross chains connecting 
them, and nnmeroue spnrs thrown off to the eut and south, some of 
them aa high as the parent chain, and some more than fifty milea 
long. There are also several other disconnected minor obaios to the 
eastward, having the same general trend as the Appalachians and the sea- 
coast These different systoms will bo beet studied in connection with 
the special featnree of the several sections of the State to which they 
belong. 

Plateaus. — Between the maiu chains of the Appalachians and their spurs 
and cross chains, are many comparatively level benches, or areas of table- 
land, or plateaus, some of them hundreds of square miles in extent, and 
2,000 to 4,000 feet high. Tiieae nil belong to the western division of the 
State, and will be described in that connection. 

VdUeya. — The cross chains and mountain spnrs above mentioned are 
separated by deep valleys, whicli have been channelled out by the rivers 
which flow through them. And the great rivers which drain the middle 
and eastern sections of the State, have likewise carved out fpr themeelves 
wide valleys, many of which embrace frequent and large tracts of nearly 
level territory, and extensive etrctches of 

Bottoms. — These level tracts are found along the margins of the 
streams of all sizes in all sections of the State, and constitute a very 
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Dotable featare of its Undscape, and also a very important element of its 
sgricultoral wealth. 

Swamps. — These are mostly confined to the connlies near the Atlantic 
border. They are eo exteoaire and conetitnte so peculiar a oharaoterisUc 
of that region as to demand epecial atudy when we come to the deaorip- 
tion of that portion of onr territory. In this aectton also are fonnd 

Savannaht. — These are simply small prairies. They will he deaeribed 
in connection with the apecial topography of the region. 

Rivera — with their network of tribntary oreeka and springs, " which 
run among the bills," abonnd erery where, while natural wtUs, pond?, 
lakes, bays and soonds are limited to the coast region. 

NiUural Diviaions. — In a general view the State may be described as 
eoosietiog of two parts ; one, a ru^^ed, moontainons platean, of 2,000 to 
4,000 feet eloration lying between two heavy chaina of the AppaUohianEi 
the Smoky Monotains and the Bine Bidge ; the second, a long elope ex- 
tending from the eastern edge of this plateau to the Atlantic. But as 
this slope subdivides itself naturally into two parte, it is perhaps better to 
describe the whole as consisting of three co-ordinate divisions, viz: the 
plateaa above mentioned, the middle region, or bill conntry, and the 
champaign or coast region; or, by their relative geographical position, 
ioegtem, middle and eastern. 

The Eastrrh Division extends from the coast abont 100 miles to the 
lower falls of the rivers, and constitutes nearly two-fifths of the area of 
the State. This region is for the most part nearly level, or very gently 
undulating, except along tho river conrees, on the upper reaches of which 
rise blafib and small hills. Its slope seaward is between 1 and 2 feet to 
the mile, and it is occupied geologically by the (sensibly) horizontal strata 
of tlie Poet Tertiary and Tertiary formations, which consist of uneom- 
pacted Bands, clays, marls and gravela in various commixture, and is di- 
vided by the southeasterly conrse of four or five large riversinto aamany 
parallel zones or broad fiattish swalls, which shed their drainage waters 
northeast and southeast, by a system of small tribntaries, into the larger 
streams. As may be seeii by reference to a map, the wator-slied, or crest 
ctf these zones ties miicb nearer to their northeastern margin, dividing 
them into two very unequal slopes, or drainage areas. 

lu the beginning of my explorations in this re^on the question was 
often asked, by tho more obeorving and intelligont citizens, why the 
blnffs and high banks are always found on the sontli side of tho rivers, 
and the ewampe and low fiats on the north. I did not know, and indeed 
doubted the fact. But my attention being called to it, the observation 
WM 8D0D ascertained to be valid to a very remarkable extent. Another 
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question was also frequently asked whicli presented a difBcnIt; not ob- 
viously connected with the former, viz: why the marl heds, (Miocene 
shell beds), are fonud only on the south side of these large rirers. This 
observation was also very soon verified as to its general application. Pur- 
sning the snbject, it was eoon noticed that, as a consequence of this topo- 
graphical structure, the great roads as well as the towns and residences 
on these streams are located very generally on the same side, as may be 
seen by a glance at the map of the State. Another curious point may 
also be noted here . each of these rivers, between the point where it enters 
the champaign and its month, makes a gradual sweep towards the aouth, 
(some of them more than one) ; so that they consist of one or more 
curves, whose convexity is turned southward, presenting the appearance 
on the map of a snccession of catenarice. A cross section of these inter- 
fluvial zones win present about the followinif appearance : 



Ideal section across the Roanoke, Tar, Neose and Capo Fear Rivera; 
d, Cretaceous; c. Eocene; b, Miocene; a, Quaternary. 

In seeking an explanation of this peculiar topography, the theory of a 
gradual subsidence towards the sonth was first considered. The objei.'- 
lionfl to it, however, were obvious and insuperable. Finding the same 
observation to hold for the corresponding region of South Carolina, 1 
consulted the Geological Report of Prof. Tiiomey. He had noted the 
facts and their persistence through more tlian one State, but hnd rested 
in the theory of an unequal subsidence. The sufQcient objection to this 
explanation is tliat there is no evidence of such a subsidence, but much 
evidence that it could not have taken place without producing a very ob- 
servable difference in the present horizon of the formations affected. 
And furthermore, the phenomenon is not confined to the superficial stvata 
of the Quaternary or Tertiary formations. If the covering of these were 
removed, a section of the Cretaceous would present the same appearance. 
' The cause, therefore, whatever it be, has acted over a very large territory, 
through a very long period. That cause is doubtless, the rotation of tile 
earth, co-acting with the force ot the river currents. Without stopping 
to refer to familinr instances of the sensible operation of this cosmical 
force in modifying llie motions of projectiles, it is suHiciGnt to refer to 
the well-known law of motions, developed by Prof. W. Fcrrel in the 
Mathematical Monthly, vol. i. p. 307, according to which, "In whatever 
direction a body moves on the surface of the earth, there is a force arising 
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from the earth's rotation, which deHecta it to the right, in the northern 
hemiephere, but to the Ictl, in the eouthern." 

To the obviouB objection that the deflective force of the river current 
is too inconeiderable to produce such eflecte, the equally obvious answer 
is, that though the force be small, it has been active for a very long 
period; and moreover, it may be added, that, since these river valleys 
were donbtless scooped out mainly, (as is apparent even from the above 
section), during the Drift, or Ice Period, when the volume and 
velocity of their cnrronts were immeasurably greater tlian now, 
the deflective force of these currents was far from intinitesimal in amount, 
or insensible in aggregate eSect. These river valleys were excavated 
while the region was elevated more than one, (probably several) hundred 
feet above its present level, and afterwards silted up during the later ages 
of the Ice Period, when it was sunk to a depth of more than 400 feet 
lower than now, and then re-excavated as the continent rose the second 
time from the sea. At tlie close of the Tertiary, when the coast was ele- 
vated so as to bring this territory above the waters of tlie Atlantic, ^he 
surface was doubtless left comparatively level with a gentle slope seaward ; 
and the rivers, in seeking their channels by t!ie lines of quickest descent, 
may bo supposed to have divided it into belts whose drainage surfaces, 
north and south, were about equal. But as their couree was over the sur- 
&ce of nncompacted sands, clays, &c., these currents, by the incessant 
impact of their waters upon the right bank, would gradually, but more 
and more slowly, eat their way soutliward. Whenever an obstacle was 
encountered in this southward movement, in the form of resisting claye, 
compacted earths or projecting rocks, the course of the river above would 
be thrown into a curve with its convexity to the south. 

It is obvious that, under similar conditions, these phenomena must be 
observable elsewhere, that is, in regions where wide level tracts of uncon- 
solidated earths have been traversed for long periods by strong river cur- 
rents, especially by the floods of Glacial and sub-Glacial times. And even 
in regions occupied by the older rocks, the effects of this ferce of the 
earth's rotation may manifest itself, for example, in latitudes where the 
decomposition of the rocks more than keeps pace witli the abrasive and 
transporting power of the meteoric waters. The middle region of Korth 
Carolina furnishes an illnstration. Observant farmers wliu have been 
long accustomed to haul their produce to Soiitli Carolina, across the course 
of the principal streams, have asked me why they had all the worst hills 
to ascend going to market, and only moderate acclivities returning. In 
this region the rocks are concealed by a thick covering of earth, 30 to 50 
feet and more, (resnlting from their decomposition in sitn) ; so that the 
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eonditioDS being somovhat similar to those existing near the coast, the 
topograph; ma; be supposed to have been affected to some extent by the 
rotation. 

The State of Nebraska presents conditioTiB quite similar to those of 
eastern North Carolina, its surlaco being a very gentle slope of probably 
•not more than a few feet tothe mile, and its superficial geology being quite 
similar aloo, the whole area being occupied by the loess, or Quaternary 
sands, sach as one sees on the upper MiEBOuri every where. And in a 
recent description of the State in the New York Tribune, the fact is 
mentioned that the triiutaries of its streams are all on the north side. 
And the same conditions are said to obtain in tbe plains of Siberia. 

Springs, Nainirdl WeUs and Ponds. — The rocks of this State, eo fer 
AS their Btrnctnre and stratigraphy affect tbe drainage and eubterraneons 
circnlatioa of meteroric waters may, for the most part, be briefly de- 
scribed AS stratified or foliated slates, schists and gneisses, which are in- 
clined to the horizon generally at higii angles, so that the rain waters 
readily penetrate to great depths and isene at the base of the hills and 
inonntains in numerous and perennial springG. 

A different state of things, however, obtains in the eastern section, 
where the strata belong, as just described, to the newer system of nn- 
compacted and nearly horizontal strata. These accnmnlationB,beinggon- 
erally permeable to water, may give rise to springs wherever they hap- 
pea to be intersected by valleys or ravines. In the sonth-eaatcrn section 
of the State, however, in the region between the lower waters of the 
Nease and Cape Fear, these superficial and permeable rocks are under- 
laid by a harder stratum of limestone, which is sometimes a compact 
shell rock, as about Newbem and along Trent river ; sometimes a coarse, 
friable chalk, as on North-East river, in Duplin, and upper Trent, in 
Jones, &c. ; and again a hard semi-crystalline limestone, as about Bich- 
lands, in Onslow ; at Socky Point, New Hanover : and a few miles above 
Wilmington, on the North East river. It is this stratum which controls 
the snbterraneous circulation of the region, being penetrated only at a 
few points where its substance has been dissolved and carried away by 
the percolation of carbonated waters, so that the overlying clays or sands 
have fallen through, giving rise to the phenomena of natural wells, as 
the noted one near Magnolia, in Duplin, and to the Crane Ponds in 
Onslow, which are only larger natural wells, and also to frequent sound- 
ing subterranean cavities, as in Jones county, into which sometimes cattle 
disappear by breaking through the thin covering of superficial earth or 
sand. This peculiar structure also gives rise to bold springs like those in 
Onslow called the "Alum Springs," which issue from beneath the limestone 
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crnst with s force and volume snfflcient to tnrn an ordinarj mill wheeL 
The last named eprings cODatitnte the ontlet for the system of email lakes 
above meationed, (" Craoe Ponds)," whose sarface is tinafieoted by 
droath or flood. 

Lake*. — The only bodies of fresh water in the State which attain to 
the dignity of lakes are in the eastern section. They are 15 in number. 
The largest is Mattamnskeet, in Hyde connty, which has an area of nearly 
100 square miles. Its form is elliptical, and its dimensions 15 miles by 
a to 7. This and three others, Fhelps Lake, Alligator L. and Fnngo L.^ 
are sitnated in the great swamp between Albemarle and Pamplico- 
sounds. Fhelps Lake has about one-third of the area of Mattamnskeet, 
and the others are of much smaller dimensions. In the White Oak 
swamp of Jones and Carteret counties is a group of small oval lakes only 
a few miles apart and connected by canals partly natural and partly arti- 
ficial. The largest of these, North West I.ake, has an area of 10 to 12 
miles. It) the Green Swamp of Brunswick county, ocenrs another lake of 
the same form and cliaracter, 8 miles long by 5 wide. These lakes are all 
situated in the highest part of the swamps in whieli they are found, and 
have sandy bottoms, for the most part, and a depth of 4 or 5, to 8 or 10 
feet, and occasionally more. There are five other small lakes in Bladen 
county, abont half way between Wilmington and Fayetteville, between 
Capo Fear river and Sonth river. Their average ares is probably not 
more than 2 square miles. The aggregate lake surface of the State ie 
more than 200 sqnare miles. 

Sounds and Bays. — Along the entire sea front of North Carolina, 
nearly 300 miles in length, there is a chain of sounds, for the most part 
very narrow and shallow, separated from the sea by a succession of long 
lineer islands called the hanks, which are disconnected only by occasional 
narrow inlets. , 

The largest of these are Pamplico Sound and Albemarle Sound ; the 
former abont 75 miles long and 15 to 25 miles wide, having a curvature 
nearly parallel to the coast, and the latter having an east and west di- 
rection, a length of 50 miles, and a breadth of 5 to 15 miles. From the 
eastern end of the Albemarle the long, narrow arm, called Currituck 
Sound, extends north abont 40 miles, to and across the Yirginia border. 
Its breadth varies from 3 to 5 or 7 miles, but is interrupted by frequent 
islands and shoals. Albemarle and Pamplico arc connected by Croataa 
Sound, abont 4 miles wide and 10 miles long, and also by a narrower 
channel lying nearer the coast (lioanoke Sound), separated from the for- 
mer by Boanoke Island. The continuity of the line of sounds is kept 
up to the southward of Pamplico by Bogue Sonnd, Stamp Sound, &c^ 
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which vary in breadth from less than half a mila to 4 and 5 miles, to 
within A few milea of the month of the Cape Fear River, where occnrB, 
in a narrow iethnius of sand, the only interruption of this inland water- 
way. Below the wide bay-like moath of the last named river the chain 
13 continued to and beyond the southern border of the State. The 
depth of tlie narrower sonnds is frequently very BtnatI, only sufGcieat to 
float the smallest vessels at low tide, bnt that of the larger varies from a 
few feet to three and a hslf fathoms. From the larger sounds project 
many bay-like arms, commonly called rivers, because thoy serve as the 
months of streams ; bnt they are true bays, having a breadth of 2 or 3 
to 6 or 6 miles, and a depth about as great as the soimds to which tlicy 
belong. The greatest of these bays is the widened expanse of Tar river, 
(Pamplico river), and of the Neuao below Newbern, both of which are 5 
and 6 miles and upwards in breadth. Bnt Bay river. Alligator, Pungo, 
Chowan, and all the larger rivers entering Albemarle from the north are 
of the oame deseriptioo. 

The entire surface covered by these sounds and bays is not less than 
3,300 square miles. 

The sounds, bays and rivers are connected with the ocean by numerons 
itil«ts, and with one another and with Norfolk harbor, partly by natural 
and partly by artificial water ways, (Dismal Swamp Canal and Albemarle 
and Chesapeake i^nal and others), constituting, with the navigable 
stretches of rivers that penetrate inland about 100 miles, a connected net- 
work of more than 1,100 miles of water way, for steam and sail vessels, 
furnishing the best facilities for carrying the prodttce of nearly half 
the territory of the State, either to Norfolk, or directly into the great At- 
lantic highway of the world's commerce. And by two or three addi- 
tional canals of a few miles length much might be added to the value of 
the above aggregate of navigable water ways, which is already greater 
than that of New York, with her grand system of expensive canals ; and 
greater than that of any other State, except perhaps, Louisiana. 

Islands. — The largest and moat noted island in the State is the his- 
torical locality called Roanoke Island, situated in the straits which con- 
nect Albemarle and Pamlico Sounds. Its area is about 25 square miles. 
Cedar Island in the southern end of Pamlico is about as large, and there 
are nnmerous other small islands enclosed within the general boundaries 
of many of the sounds. Smith's Island, in the mouth of Cape Fear, 
is a wide, fiattish, triangular area of about 15 square miles. Currituck 
Island, has lost its insular character by the disappearance of Currituck 
Inlet, and now forms part of a very narrow peninsula about 75 miles 
long, with its isthmns near Norfolk, Ta. Ooat Island is the most 
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Euutliori) point of Hie State, the N, W. & S. E. boandary line between 
this Stato ftnd Ssutb Carolinft terminating on it at a point marked by a 
" Cedar Poet," whose poeition is in latitude 83° 51' 37", as elsewhere 
EUted. 

Tbo chain of long linear sand islands called TAo Banks, which fringe the 
entire coast, constitn tee a very remarkable feature of the region. Though 
composed of drifting sands, they form an impregnable barrier to tho waveB 
of tho Atlantic. Thoy are in fact Sand Danes of various elevations, from 
afew feet above tide level, (in many cases broken over by storm tides), to 25 
or 30 foet, and sometiinco moro, as in tho Killdevil Uills along Cnrrltuok 
Sound. The breadth of theso islands varies from a few rods to more than 3 
miles. Tho largest of them and the widest, is known as Hatteras Island, the 
easternmost point of which is tiie well known Cape Hatteras. These 
islands are composed p^irtly of flat marshes, and partly of swells and 
ridges of beach sand, wbich tlic wind has heaped in ridges, often far be- 
yound the reach of tlie highest waves. 

As the sand and comminnted sholis are rolled back in waves from the 
beach by the winds, they are. in p.krt, caugbt and fixed by straggling 
tafts of a coarse grass whiuli Im the power of continuous growth up- 
wards with the rise of the knobs and ridges of sand, and in part, are car- 
ried over into the flats and marshes and the shallow sounds beyond which 
are thus gradually silting np. Tho banks are generally covered with low 
Ecrnbby thickets of cedar, live oak, pine, yaiipon, myrtle and a nnmber 
of smaller shrubby growths.* 

Sujamps, Poooaina and Savannahs. — There is a largo aggregate of ter- 
ritory (between 3,000 and 4,000 square miles), mostly in the counties bor- 
dering on the sea and the sounds known as Swamp Lands. They are locally 
designated " dismals " or " pocosins," of which tho great Dismal Swamp 
on the borders of !North Carolina and Yit^inia is a good type. They 
differ essentially in their characteristic features from an ordinary swamp. 
They are uot alluvial tracts or subject to overflow. On the contrary they 
occnr on the divides or watersheds between the rivers and sounds, and 



:e of people, colled Saniat, who subiEst by flab- 

„, Ij by wrecking, slid by raising for market a Broall, wirj, tough- 

nnewed, splay-bOOted varloty of hone, cailed the bank pony, or tnarih pony, which Subslsta on 
the comne lalt grasseg of Ule wide marsheB which margin the lonnd. These anioiale receive 
DO care, uve at the annual " pconlng" trollc, when the banks aod manhes are " driven," as 
In a deer huDt, and the boreca collected In hnndreda Id order to be claimed and bnmded, or 
■old. 

WAalinale carried on chiefly along the BhacUeford Banks, between Cape Lookout and Fort 
Haeon. The whales tn taken hi April and Hay, some timet Bar 6 In the course of one or two 
weeks. Thej are the commoD rieht wbales, 40 to flO feet long ; sod a tingle animal frequently 
yielda, In oil and bone, $1300 to CISOO. On onB'occaalon, two sperm whales were taken, one of 
wbicb nicaduted BH feet in length. 
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aid £nqaenl\j elevated maoy feet above the adjaceat etreanis, of which 
they are the Bonrcea. Some of them are in large part mere peat ewampa 
or bogs ; beiog characterised by the oocarrence of ao accamalation of de- 
cayed and decaying vegetation, from 1 or 2 to 10 foet deep and upwards, 
which, wiUi the growing plante act as a sponge, arresting or retarding 
the escape of the rain water, whether by evaporation or efflax. The 
prominent ingredients are peat and fine sand in various proportions, and 
when of any agricuHnral value at all, there are also emali proportions of 
clay, iron, lime and alkalies. The vegetation varies with the character of 
the soil, and serves therefore, ae an index of its fertility. The prevalent 
growth of the best swamp soils is black gum, poplar, cypress, ash and 
maple. As the soil becomes more peaty, the proportion of cypress in- 
creases. Where juniper abounds, peat is in excess and the soil of little 
value or none. On the best lands there is often besides, a rank growth 
of canes ; but such a growth is also often found on soils too peaty to be 
of any valne. Much of the poorest and most wortbloes tracts of swamp, 
which are covered with several feet of half decayed wood and other veg- 
etable matter saturated with water, is occnpied by a stnuted and scat- 
tered growth of bay, swamp pine and other scrubby vegetation ; or if the 
drainage be a little better, with a thickety growth of bays, gsllberries and 
a few other shrubs, with an occasional pine and maple. Host of the 
large bodies of swamp contain lands belonging to all these descriptions, 
and enclose besides within their boundaries, knolls, hummocks, belts and 
riidges, like islands, of firm land, and some of them, large areas of barren 
eaody soil, covered with a tangle of brambles and tufts of sedge, and in 
the middle of several of them occur fresh water lakes of considerable ex- 
tent. Many of the open, gladey portions are covered with cranberries. 

The largest continnons area of swamp lies between Albemarle and Pamp- 
lico Bonnds, and is called the Hyde Co'wnty Swamp. It occupies a con- 
siderable part of the territory of five conndes, and an area of nearly 
3,000 square miles. 

Large tracts of the better description of these lands, have been 
drained and subdued, and are among the finest farming lands in tno 
State. The largest body of these lies along the rim of Matamuskeet 
Lake, whi(^ is raised fonr to six feet above the water in the lake (and 
Boaod.) From this marginal ridge the surface gradually descends in every 
direction, often reaching a level but two or three above tide at the dis- 
tance of a few miles from the lake. These lands are drained by cutting 
ditches through the loose black soil down to water level, which is so near 
the surface that they never snfibr from droatb, and the crops are inde- 
pendent of the rain fall. The north-eastern portion of this Bwamp is 
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low and marsh; and some of it eubject to overflow by tbo hi^beet storm- 
tidee. No part of this immense tract is more than 16 feet above sea 
level. The highest part is the re^on about Fnngo Lake. 

Some 35 years ago the State undertook to drain that part of the tract 
between Fango Lake, Pango Kiver and Mattamnekeet lake, and ex- 
pended nearly $300,000 Id the efibrt, but without bringing much addi- 
tional land into cultivation or into market. Host of that part ot the 
swamp is ton peaty to be of any valne agricnitnrally. 

About the same time a canal was cut by the State connecting Matta- 
mnskeet lake with Famplico tJonnd,with the expectation of exposing 
an immense area of fertile soil, by rednciog the level of the lake to that 
of the sound. The surface of the lake was lowered about four feet, and 
a large tract aronnd the margin of the lake exposed, bnt it was found*to 
be nothing but a white beach of line sea-sand. 

Above 100 square miles of the great Diamal Swarr^ lies within this 
State. Much of it is a peat bog, and a very large portion is covered 
with a stunted growth of shrnbs and dwarfed trees, — pine, bay, gsUberry, 
myrtle, &c., the soil consisting of a mixture of vegetable matter but little 
decayed, and fine sand. There are, however, occasional belts and 
patches of excellent soil, indicated bj a heavy growth of gum, and pop- 
lar, &c. There are some considerable settlements, and many fine farms 
have been hewn ontof the midst of the Dismal, which are very prodnctive 
in corn, wheat and stock. 

A third considerable body of swamp land, called Bay Rvoer Sieampt 
is situated between Pamplico and Nouse rivers, adjacent to Famplico 
Sound. Its area is 30 or 40 square miles. It contains large bodies of the 
best .qualities of swamp soil, which, when drained, ss are several large 
tracts on and near Bay River and South Creek, produce large crops of 
com, wheat and cotton. 

Dover Swamp, in Craven county, between the Neuso and Trent rivers, 
has an area of ahont 150 square miles, and an elevation, (at least in its 
central parts), of more than 60 feet above the sea. Most of it belongs to 
the inferior grade of swamp lands, and is gladey and infertile. Sonth-west 
of Pamplico Sonnd there is a long stretch of swamp extending westward 
a distance of more than 50 miles, and having a breadth of S to 15 miles. 
It is interrupted, however, by projecting sinuses of firm land at a nam- 
ber of points, so as in fact to sub-divide it into at least two (nearly equal) 
parts, the eastern, an oval peninsula, of about 160 square miles, called 
the Open Ground Prairie / and the weetern, nnder the name of the White 
Oak Swamp. The latter encloses five lakes in its higher and interior 
portion^ from which issue nnmerous streams, north, east and eoath. 
15 

L.iqmzecbvGoO'^lc 



18 GEOLOGK OF NORTH C&BOLIIfA. 

Both these enb-divisions arc fringed in part by an irregular border of 
fertile, lieavilj timbered and canc-brnke land, wliile the interior is gen- 
erally sandy or gladoy, and of little value. Considerable tracts, however, 
even of these less valuable parte, are covered with an indigenous growth 
of cranberries. 

Ilolly Shelter and Angola Say, in Onslow, Dnplin and New Hanover 
counties, arc swampaof the same general character as the last mentioned, 
but have a larger proportion of barren soil covered wiih brambles, gall- 
berries, bay and stunted pino^. Their area is about 150 square miles. 
The drainage is westward, chiefly by way of Holly Shelter Creek which 
separates them, into North East Kiver. On the margins of these swamps 
are some flue heavily timbered white oak flats. South of the Cape Fear 
river is 

Green Swamp, mostly in Brunswick county, but partly also in Co- 
umbns; it is nearly circular in form, and has an area of more than 250 
square miles. It contains vast quantities of cypress and juniper, which 
liave for many years yielded a large product of shingle and bucket tim- 
ber for the northern market. The timber tracts are separated by long, 
flattish ridges or hummocks of firm soil, which are available for roads and 
habitations, and are found even in (be most [interior parts of the swamp. 
The timbered tracts near the margins are often covered vith a dense 
growth of reeds. One of these is crossed for a distance of nearly two 
miles by the Wilmington & Manchester Kailroad. There is a large 
amount of line agricultural land in the timbered and canebrake tracts, 
but very little of it has been reclaimed, althongh readily drainable, as the 
elevation above sea level is above 40 foet. This swamp encloses one of the 
largest lakes in the State, (Waccamaw), already described, through which 
and the river of the same name iasning from it, about half of the swamp 
is drained in a southeasterly direction, the remainder sending its waters 
mostly into the Cape Fear, but partly aleo eastward into the narrow 
eound which here belts the coast. 

There are several other swamps of small size around this larger one 
and disconnected from it, as Beaverdam on the southwest; Caw Caw, 
south ; and White Marsh, and Srown Marsh northwest, the latter be- 
ing drained through the southern edge of Green Swamp by way of Wac- 
camaw Lake and Waocamaw River. The art-it of these two almost con- 
tiguous tracts is, together, about 50 square miles. 

£ig Swamp, in Robeson and Bladen counties, about 20 miles long and 
1 to 8 miles wide, is drained by Lumber Itiver. It is, for the most part, 
covered with reeds and a heavy growth of cypress, ash, uiaplo and 
gum, end has a black, rich, peaty soil of great depth. There are other 
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!e#9 considerable swamps, as Flower's Swamp, lower down on Lumber 
River, and Horse Swamp on Cape Fear River; and others on South 
River and its tributaries ; Coneto Swamp in the eastern part of Edge- 
combe ; the swamps between Chockowinity Creek and Blonnt's Creek, 
Jackson Swamp, Pantego &c., in Beaufort ; and Bear Swamp in Chowan, 
some of them 10 to 20 miles and more in area. 

The most productive farms in the State have been reclaimed from the 
borders of many of these swamps, and they are comparable to the most 
fertile and inexhaustible soils in the world, constant cultivation for mere 
than 100 years, without manure, having shown no sensible effect on their 
fertility. Tlio wo^ds pocosin and dismal, m common in the coast region, 
are local synonyms for swamp. 

iS'awannaAs.^The term savannah is nsed to designate two very diS'er- 
ent classes of land, the one a gladey, peaty kind of swamp, the other a 
Xrae prairie, a body of level, treeless, grass land. There are many tracts 
of the latter description in the connties near the coast. Probably the 
largest one is found in the eastern part of Beaufort county, called the Big 
Savannah near the mouth of Pungo river. Its extent ia about 3,000 acres. 
Another nearly as large, is the well known Burgaw Savannah, on the 
railroad, 25 miles above Wiltnington. The origin of the Savannahs is 
doubtless the same ae that of the prairies of the West; the chief cause of 
them (here at least), is the want of drainage ; and this is due partly to the 
level surface on -which the water is held by the thick growth of grass, as 
by a sponge, and partly to a close, pasty, impervious soil. 

The Middle Division, or Hill Country, lying between the mountains 
on the west and the seaboard plain on the east, is not sharply defined on 
either hand, but is simply the term of transition from one to the other. 
It is, in form, a parallelogram, nearly included between the parallels of 
latitude 35° and 30^°. for a length of 200 miles; and its limiting lines, 
south-^ast and north-west, are abont 150 miles long. It comprises nearly 
one half of the territory of the State. It rises, toward the northwest, not 
less than 4 feet to the mile, attaining an elevation of 1,000 to 1,600 feet at 
the foot of the Blue Ridge, and having an average elevation of abont €50 
feet. It is, however, traversed by a number of large rivers which have cat 
their channels 100 to 800 feet below the intervening ridges or divides, 
whose slopes are also channelled by the transverse courses of the smaller 
tributary streams, so that the whole surface is carved by their erosive 
action into an endless successioii of hills and valleys. 

On considering this region a little more narrowly, it is seen to separate 
itself into two regions, which may bo described as the middle region 
proper and the piedmont region. The former is characterized by a long 
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and broad ridge or Bwell of land which trends due east aloog the north- 
era border of the State, preserving for more than 100 miles, an elevation 
of aboot 800 feet and upwards. It may in tact be regarded as a spar, or 
prolongation of the Pilot and Saursrown moimtain range, carrying cooet- 
ward almost the elevation of Surry county, (at the foot of the Blae 
Bidge), to the very borders of Granville, and making its last bold effort 
to assert and to emulate its origin in the high knobs and ridges about 
Boxboro, some of which exceed 1,000 feet in height, as Haga's mona- 
tain, &c. 

In coDseqnence of this structure the drainage along the nortliem bor- 
der is eattward, the Dan River keeping this average eourae from tlie 
Blue Bidge, its channel being sometimes in this State and sometimes in 
Virginia, ontil it reaches the eastern champaign in Halifax county. A 
second consequence is, that the direction of the elope or greatest descent 
c^ this section is abnormal, the general course of the drainage waters be- 
ing nearly due south, as is seen in the upper waters of the Tar, Neuse^ 
Haw and Deep rivere, as well as several Urge tribntaries of the Yadkin, 
all of which take their rise along the crest of this notable ridge. These 
streams, and also the lower portions of the Yadkin and (Jatawba, (which 
take the same course, after leaving the piedmont plateau), are separated 
by parallel ridges whose crests descend very gradually from the northern 
divide, several of the more western, preserving an elevation of nearly 
600 feat almost to the southern border of the State. Near the middle of 
this region, in a northeast and southwest direction, that i^ parallel to the 
Bloe Bidge and the Atlantic coast, is a aocoeasion of elevated ridges and 
knobs, locally called mountains, which are visible one from another, and 
extend from the tJwharrie mountains in Montgomery county, to the 
heights about Boxboro, in Person, already mentioned ; its course being 
marked in the intermediate conoties, Bandolph, Chatham, Alamance and 
Orange, by the conspicuous elevations known as the Pilot, Hickory, Cane 
Creek and Oconcechee monntaine, whose heights are about 1,000 feet 
above sea level. These hard, slaty ridges are doubtless the remains of an 
ancient continuous monntain chain. 

Tbb Pieduont beoion, a. submontane plateau, whose average elevation 
is about 1000 feet, is divided, as to ita river aystems, into three regions, 
drained respectively by the Broad, Catawba and Yadkin rivers ; the slope 
of the first being towards the sontb,'.and of the othera, a little east of nordi. 
These drainage surfaces are separated by two nearly parallel easterly 
cluuns of mountains, the South and the Brushy. The former is a spur of 
the Blue Bidge, and may be regarded as an eastern prologation of the 
Swannanoa range, in Buncombe. It ia the divide between the upper 
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Catawba and Broad riTera, and attains a height of 8,500 to 4,000 fbet in 
serenl points along ita conrse of twelve or fifteen miles to the month of 
(looked Creek, where it rieee into a precipitous moral ledge, three or fonr 
milefl in length'and 3,300 feet in height. 

From thie point eaetward for above twenty miles, it is a low stragglitig 
ridge, oonstitating the divide between the waters of the Catawba and 
Second Broad, acarcety reaching at anypoint an elevation of two thonaand 
feet. But between tbebead waters of Silver Creek and Firet Broad it 
anddenl; rises, in the Sonth Moantaina proper, to above S,000 feet, which 
elevation it preserves wi& remarkable nnifomiitj through the nnmerona 
peaks, as well along the masedve spar, (Deal's Knob, Ae.,) which it sends 
off northeastward between thewaters of the Catawba and the Sonth Fork, 
as throDghont the main chain fbr a distance of fifteen miles to Bdn's 
Knob ; beyond which the chain ia prolonged three or fonr miles In a 
high, narrow, regnlar ridge of above two thonaand feet, called Qneen'a 
ICoontain. 

- From tfaia maeaive portion of the range, espedalty fW>m the western sod 
d it, aeveral apnrs make off sonthward between the waters of First and 
Second Broad, die chief of which are the Biekerstaft and Lookadoo Uonn- 
taina, which are, in several points, nearly as high as the njain chain. 

The other range, the Brnahy, is an independent chain which divides, 
ibr the greater part of its conrae, the waters of the Catawba and Yadkin, 
from a point a lew miles nurtheastt^ Lenoir, for more than fifty milee,in 
a direction a little north of east. This chain also preMirvee throngh the 
greater part of its length a remarkable unifbrmity, in direction and eleva- 
tion, many of its peaka rising above S,000 feet. The sharp and con- 
spicnoos cone of the Pilot, and the Sauratown Mountains, which rise to a 
greater heif^t than any part of the Brnshy Uonntaina proper, are in fact 
only a continuation of this chain 30 miles beyond the Yadkin, which 
breaks tbrongh it at this point. 

Beewiee theee two principal chains, the western side of the plateau is 
diversified by many spnrs of the Bine Bidge of great elevation, being in 
many cases mnob higher than the Blae Ridge itself. Among theee may 
be mentioned the Salcda Mountains on the sontbern border, which con- 
atitntea the State line for a distance of more than twenty-five milea ; the 
Tryon and W^hite Oak range in Folk County, a spnr of the Ssloda aep- 
arated from it by the Pacolet river, and from the Blue Bidge, (as is also 
the Saluda for the most part), by the deep and narrow gorge of G-reen 
Biver; the Hungry Mountains, whioh may be regarded as a continuation 
of the Tryon range, from which it is divided by the easterly bend of 
Green River, while it is separated from the Bine Ridge by the deop volley 
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of Hungry River ; the huge pyramidal maeees abonC Hickory Not Gap, 
aa Sugarloaf, Bear Wallow, Piagali, Hitd the Pitinacloi the high ranges 
on the north side of the uppei' Catawba, ujwo which are the coospieuou* 
sammlts of Mackey's Mountain atid "Wood's Knob; and, most notably, 
the long, rej^lar and maasive eoniherly chains of Linviile and Jonas'' 
Hidge. The last are parallel and approximate, in direction due aonth 
and separated by the deep and narrow rift'of a thousand feet, through 
which flows the torrent of Linville river; and the former of them is- 
divided from the Blue Kidge by the deep, Tegular, steep-walled, north 
and sooth valley of the North Fork. This region presents some of the 
wildest and most pictoresgne scenery to be fonnd east of Rocky Moqq- 
tains; as the Falls of Linville, (which make a perpend icalar plunge of 
more than 100 feet), and the whole course of that river for tipwards of 
10 miles, throngh the deep chaetn whose precipitous and often vertical 
waits rise hundreds of feet and at some points more than 1,000 on either 
hand; and, along the summit of the eastern ledge of Jonas' Ridge, the 
jagged peaks of Hawksbill and The Chimneys, and between them, oii an 
isolated knob, the remarkable qnadranguiar column of Table Rock, whose 
level top lies nearly 4000 tebt above the sea; 4nd some 15 miles away to 
the north at the head of these apiirs, the lofty, ragged Bnmmit of the 
Grandfather, nearly 6,000 feet high. The belt of conntry east of this, be- 
tween the Blue Ridge and the Yadkin, having a breadth of fifteen or 
twenty miles, is corrugated by numerous southerly ridges making out 
from the Blue Ridge between the tributaries of Catawba and Yadkin, 
many of them more than 3,000 feet high. 

Along the sontheastera border of this plateau is another succession of 
aharp knobs and ridges running in aN. N. F. direction, from the sontliem 
edge of the State near Broad River, including the prominent peaks 
of King's Mountain, Crowder's Mountain, Spencer's Monutain to An- 
derson's Mountain, in Catawba county. 

The Westbkh Division, or mountain plateau, is bounded eastward by 
the Blue Ridge, and on the west by the Smoky Mountains, (named lo- 
cally in the northern portion Iron Mountains, and in the southern Unaka.) 
The general, direction of the axis of the platean is about F. N. E., ita 
entire length, reckoned from its sontliwestem termination, in Georgia, to 
its northern, which is prolonged into Virginia 50 miles, is 275 miles, two- 
thirds of it, about 5000 square miles, lying witliin the territory of North 
Carolina. The following admimble description of this region was pub- 
lished by Prof. Gnyot, in the American Joarnal of Science, in 1861 : 

" Althongh the elevation of the Atlantic plain at the eastern base of the 
jpountains is only 100 to 300 feet Iti Pennsylvania, and 500 in Tirginia, 
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near Jamea river, it is 1200 feet id the region of the aoDrcea of the Ca- 
tawba. In the interior of the mountain regions the deepeBt valleja re- 
tain an altitnde of from ^000 to 2700 feet. From the dividing line in 
tho neigliborhood of Ohriatianaburg and at the great bend of New River' 
the orographic and hydrographic relations undergo a considerable modi- 
fication. The direction of the principal parts of the system is also some- 
what changed. The main chain which borders the great valley on the' 
east, and which more to the north, under the name of the Blue Kidge,- 
separates it from the Atlantic plain, gradually devin'es towards the sonth- 
west. A new chain detached on the east, and cnrving a little more to 
the Bouth, takes now the name of Blue Ridge. It ie this lofty chain, the' 
altitude of which, in its more elevated groups, attains gradually to 5000 
and 5900 feet, which divides in its tarn the waters running to the At- 
lantic from those of the Mississippi. The line of separation, of the east- 
em and western waters, which, to this point, fullows either the central 
chain of the Alleghaoies, or the table-land region, passes now suddenly 
to the eastern chain, upon the very border of the Atlantic plain. The 
reason is that the terrace which forms tlic base of the chains, and the 
slope of which neuslly determines tho direclion of tlie water-courses, at- 
tains here its greatest elevation, and degcendi: graduHlly to the northwest. 
The base of the interior chain, which runs alongside the groat valley, is 
thns depressed to a lower level, and though the chain itself has an abso- 
lote elevation greater than that of the Cltic Ridgo, tho rivers which de- 
Bcend from the sammit of this last, flow to the northwest towards tho 
great central valley, which they only reach in southern Yii^nia and 
North Carolina, by first passing across the high' chain of the TJnaka and 
Smoky Mountains through gaps of bOOO to 40(10 feet in depth. 

The Bonthem division thns presents from southeast to nortliwest thred 
regions very distinct. The first is the high mountainous region com- 
prised between the Bine Ridge and the great chain of the Iron, Bmuky 
and Unaka monntains, which separates North Carolina from Tennessee. 
It commences at the bifurcation of the two chains in Virginia, where it 
forms, at first, a valley of only ten to fifteen miles iu breadth, in the 
soathern part of which fiows New river ; it then enlarges and extends 
acroEB North Carolina and into Georgia, in length more than 180 miles, 
varying in breadth from twenty to fitly miles. The eastern chain, or 
Blue Ridge, the principal watershed, is composed of many fragments 
•carcely connected into a continnona and regular chain. Its directioD 
frequently changes and forms many large <>nrves. Its height is equally 
irregular. Some gronpe, elevated some 5000 feet and more, are &epa- 
rated by long intervals of depression, in which are found gaps, whose 
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height ie 2200 to 3700 feet, bQt little above the height of the intorior 
▼allocs themseWes, vith which they are conaected. The interior, or wee- 
tern chtaa, ia much more coutinnoas, more elevated, more regular iu ita 
directioD and height, aud increases very uuifermly from 5000 to nearly 
6700 feet. 

The area comprised between these two main chuns, from the sources 
of the New River and the Watauga, in the vicinity of the Grandfather 
Honntain, to the southern extremity of the system, ia divided by trans- 
verse chains into many basins, at the bottom of eadi one of which runs 
006 <^ those moantain tributaries of the Tennessee, which, by the abun- 
dance of their waters, merit tho name of the true eoarces of that nobla 
river. Between the basin of the Watauga tuid that of tho Nolechucky, 
rises the lofty chain of the Roan and Big Yellow Mountains. The north- 
west branch of the Black MonobUn and its continuation aa &r as the 
Bald Mountain, separate the basin of the Nolechncky from that of the 
French Broad river. Between the latter and the Big Pigeon river 
stretches the long chain of the Fisgah and the New Found Mountains. 
Further to the west the elevated chain of the Great Balsam Mountains 
separatee the basins of tho Big Pigeon and the Tnckaeegee ; next comes 
the chain of the Gowee Mountains, between the latter river and the Little 
Tennessee. Finally the double chain of the Nantehaleh and Valley 
River Monntains separates the two great basins of the Little Tennessee 
and the Hiwassee. The bottom of these basins preserves in the middle 
an altitude of from 2000 to 2700 feet. The height of these transverse 
chains is greater than that of the Blue Bidge, for they are from &000 to 
6000 feet and upwards; and the gaps that cross them are as high, and 
often higher, than those of the Blue Ridge. In Uiese interior basins are 
also found groups, more or less isolated, like that of the Black Mountain, 
which, with the Smoky Mountains, presents the most elevated points of 
the system. 

Here then, through an extent of more than one hundred and Sfky 
miles, the moan height of the valley from which the mountains rise is 
more than 2000 feet ; the mountains which reach 0OOO feet are counted 
by-scores, and the loftiest peaks rise to 6700 feet, while at the north, in 
the group of the White Mountains, the base is scarcely 1000 feet, the 
gaps 2000 feet, and Mount Washington, the only one which rises above 
6000 feet, is still 400 feet below the height of the Black Dome of the 
Black Monntains. Here then, in all respects, ia the culminating region 
of the vast Appalachian system " 

There are several striking features ot this interesting region, which it 
la worth while to emphasize still further. 
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1. The general form of the plateatt, as to oontonr, U iiaioi a loMg, 
narrow loop, or a mnch flattened and somewhat diatorted ellipae, befog 
widened in the middle b; a sonthward bulge in the region of the Frencli 
Broad river, and the aontbern half having twice tlie breadth of the 
nortbem ; the average being abont 30 miles, ^o mazimum 50, and the 
ntnimam not more than 15. 

2. The narrowest part of the platean (about the Grandfather) is also 
the highest, having an altitode of about 3600 to 400O feet, while the 
average for the whole does not exceed 2600. 

9. About the rim of this highest and narrowest part of the platean 
(the hi^cst table land east of the Miesissippi), rite the culminating points 
•f the Appalachian system, the Roan, the G-randia^er and the Black, 
tepresenting the three sub-systems Into which it divides itself in this 
tegioD, viz : the Smok; Monntains, the Bine Ridge and the traosvento 
ratiges, the Black being the bi^est point of the whole Appalachian 
qpBtem, and the Grandfather the hij^est point of the whole range of the 
Koe Bidge ; the Bean, althoagh one of the highest and hi^;est masses of 
tlieSmokj Monntaing, ia exceeded in elevation a few hnndred feet fn a 
more southern part of that range. 

4. From the borders of this porti<m ef the plateau eight considerable 
rivers take their rise, radiating to all points of the compass, viz: NorUi 
Toe, Elk, Watauga, Kew Biver, Yadkin, John's Biver, Linville and 
North Fork, being the head waters of the Tennessee, Obio, Yadkin and 
Oatawba. 

5. In a general view, the two chains, — the Bine Bidge and the Smoky, — 
are to be regarded as one, constitnting with their cross connections, an 
expanded, as well as mnch elevated continuation of the Blue Bidge 
proper, (the eastern range of the Appaladan system), which separates the 
great Appalachian valleys, — Valley o£ Virginia and Vallej of Eut Ten- 
nessee, — from the Atlantic plain ; standing to this mountain system and 
to the Atlantic ocean as the great plateau of the Bocky Monotains does to 
that system, and to the Pacific ; the whole broad backed swell having 
been carved and grooved transversely and variously byetmospheric agen- 
cies, into an irregnlar and double connected chain, the real crest of it, the 
dominant ridge of the whole, (the proper Blue Kidge in tliis view), being 
thrown to the western margin, (tho Smoky Monntains); the Blue Ridge 
being only the eastern depressed margin of the first and higher platean, 
or npper bench of the Atlantic slope; a view wliicb would be obvious 
•noogh, bnt for the singular and altogethei- exceptions) fact that the 
drainage of this plate&u is thrown to the wrat, the streams rising along 
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its eastern Hnd lower hordcTy and breaking by deep cbaEine, throngb the 
more elevated and massive western barrier. 

6. Tlie Blue Kidge, then, is not so mnch a regular and well defined 
mountain chain, as the etra^ling broken line along which the mountain 
table land breaks off and drops down (aboGt 1,500 feet) to the level of 
the second slope, or enbmontane platcan, already described, presenting 
the appearance of a hnge scarped terrace-like wall. 

Along this terrace edge, or near it, generally rises a low ridge or SQC- 
cession of hills and knobs, separated by " gaps " which are sometimes lower 
even than much of the adjacent plateau. At several points, however, this 
ridge is removed several miles westward of the actual mar^n of the 
platean, and the waters are thrown off to the east, in snch cases, by falls 
and rapids. The valley of npper Linville is s conspicnons example of 
this exceptional structure, the real bounding ridge here being Jonas' 
Bidge and the north end of Linville Mountain, the river breaking 
throngb the gap between them at Linville Falls. And another instance, 
with conditiena a little modified, is presented on the eastern border of 
Henderson county, where the Bine Kidge as seen from the west, almost 
disappears, as at Reedy Patch Gap and Butt Gap and the whole space 
between, of 10 or 12 miles. Here the bonnding eastward ledge, con- 
sisting of the Tryon and Hungry ranges is cnt off and broken in twain 
as in the former case, but the valleys between have been grooved down 
by the torrents of Green and Hungry rivers, until they are no longer 
considered, at least for the greater part of tlieir course, as belonging to 
the higher plateau. 

7. Such being the character of the Blue Bidge, naturally enongh, its 
highest summits and most imposing masses are not found genorally on the 
ledge itself, bnt thrown off to the east or west, on its spurs, and at varions 
and sometimes considenible distances. The Black monntains are a nota- 
ble example, and Tryon and Sngarloaf and Swannanoa and many others. 

The general course of tlie Blue Bidge across the State from the sonth- 
western corner of Henderson county, near Ceesar's Head, to Fisher's 
Peak ill the northeastern corner of Alleghany county, where it crosses 
into Virginia, is N. E. a little £., bnt its path between these points is a 
very crooked, broken and recurved line. From the head watersof Green 
Biver, it makes a quadrant sweep around Henderson county by east to 
north, holding this latter course by Beedy Patch and Hickory Nnt gaps, 
and for 25 miles to the High Pinnacle, where the spnr of the Black meets 
it and takes up the line. From this point it pursues for 80 miles a nearly 
direct line about N. N. E. to the npper waters of Linville, where it bends 
gradnally more to the east for ten miles and then makes a sharp curve 
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by eaet to sontli, arouDd the head springa of that river to the Grand- 
father, from which point it reaches the eoathweat corner of Alleghany 
oonnty near the Peak mountain by a zigzag lines — east, north, eaat, and 
again north ; ai^er which its course is nearly east, until it touches the 
border of Surry county, when it takes a N. E. course, in which direction 
it leaves the State at Fisher's Peak. 

The chain of tho Smoky Mountains ib broadly contrasted with the 
Blue Ridge iu its greater regularity both in direction and elevation, its 
greater elevation, sod especially in the excessive depth of its gape, which, 
from the peculiar structure of the plateau already noticed, become enormous 
chasms or water gaps of 3000 and 4000 feet depth, through which the 
drainage of the plateau escapes. Tlieso gaps are more than a thousand 
feet lower than those of tho corresponding parts of tho Blue Bidge. 

Balds. — These are natural meadows which are found on the rounded 
tops of many of the highest mountains. They are treeless, and are in fact, 
like tho savannaha of the cast, eioiply prairies. The mountains are usually 
covered with heavy forests, quite to their summits, but a number of the 
highest knobs, especially in the Smoky chain, and in Mitchell and Yan- 
cey connties, have their dome-like tops quite bare of trees. The eleva- 
tions of tliese balds is generally near or abovo 6000 feet Their baldness 
of course has a different cause from that of savannahs and prairies. 

The heavy forest growth of the valleys and lower slopes and benches 
of the mountains is gradually dwarfed toward the bald summits, so 
that these are surrounded by a fringe of stunted ehrnbby oaks, beeches, 
&c. Doubtless, therefore, the rigor of the climate on these exposed 
heights has mach to do with their botanical features, the vegetation 
having a very hiffh latitude aspect, as the abundance of firs, hemlocks, 
£c., testify. But this alone will net account for them, since there are 
many mnch higher peaks and ranges both in the Smoky and Black which 
are clothed with dense forests of large trees. 

The most extensive and best known of these balds is that of the Roan. 
There is, in tact, a snccession of them, five or six miles. Dr. Mitchell 
thus describes the Roan with its bald top ; " It is the most beantiful of 
all our high mountaius. With the exception of a body of rocks, looking 
like the ruins of an old castle, near its southwestern extremity, the top 
of the Roan may be described as a vast meadow, without a tree to ob- 
struct the prospect; where a person may gallop his horse for a mile of- 
two, with Carolina at his feet on one side, and Tennessee on the other^ 
and a green ocean of mountains raised in tremendous billows imme> 
diately around him." 

The Big Bald, a mountain of 5550 feet elevation, in the northwest 
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corner of Taoeey connty, gets the name from the eharaotor of its con- 
«picBoas, bare, dome-tike tommit, which is covered with nataral 
Aieaduws like the Roan. 

OedhgiceU ttrudftrt and origin of mountaina. — The simplest and the 
geaeral and pdpnlar conception of the itrnetore and mode of formation 
of uiouctaitiB 18, that they are the reenltof a aimple upward bending of 
the strata, whiuh will therefore be foand sloping upward on both aidea 
towai<d8 the axia of elevation. Thia ia in fact the etmctDFe observed in 
man; instances, and no doubt most of the existing monntaina are the 
reenlt of various subecgnent modifications of such an original stroctore ; 
but in moat cases it has been entirely obliterated by denndation, that is, 
by the action of the atmos]^ere and the froat in disintegrating and 
breaking down the roi^s, and of Water in removing the debris. So that 
4ll the existing forms of land snr&ee, its topographical features, the 
mountains, hills and vatteya, are the rosult of a long continned process of 
atmoepherio Kalptnre. The aimple anticlinal structaro resalting froth 
the folding and flexure of the strata is not often observed. A very com- 
mon modification resnlts from a fracture i^ng the crest of soch an an- 
tielinal fold, through whicli the atmospheric forces attack the edges of 
the softer and more disintegrable strata and aooop ont a volley along the 
ridge ; and the process may go on, nndermining and removing also the 
harder and more resisting materials until a wide valley ia opened between 
two monoelioal Itidgea bonndiog it on either hand ; or, one or both of 
these may be entirely removed, leaving no signs of the former elevation 
except the opposite dips of the strata, or only an occssioDol projecting 
ridge or knob of refractory rocka ; or the deepening and grooviitg may 
he continued fat below the original valleya, ao that tkete become the hills 
and mouQtaioe, with, of conree, a synclinal strnctnre, tlie strata on either 
aide inclining towwds each other dotamoard. The mountains of this State 
do not present a well defined exmnple of either the anticlinal or the syn- 
dinal structure ; they ate Mmonodinal; i. e., the rocks composing them 
all have one dip, often very confused, and generally quite steep ; they are 
simply projecting ledges of the hard and difficnltly decompoaablo rocks, 
left by the erosion of the neighboring softer atrata. 

The topographical features of the mountain region of the State above 
briefly sketched, are not accidental. There can be no doubt that here 
was once a lofXy platean higher than the highest summit of the Black, 
and comparable in elevation to the present great table land on the wee- 
tern side of the continent, between the Eocky Mountains and the Sierra 
Kevada. The dcatmctive action of atmosphsrie agents, chemical and 
mecluinical, — wator, frost, oxygen, carbonic; acid, — have by their incessant 
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play through the uoconnted centuries which make the lifetime of a con- 
tinent, dieintegrated and worn away the vast masa, nntit it is bnt a stele- 
ten of what it was, transporting the ruins eacceaeively to lower levels^ 
and finally to the sea. Of course in this process the softer rocks, as the 
shales, limestones and certain micaceous slates, would snffer a greater 
amoun t of abrasion than the harder niaBses, such as the silicious and horn 
blendic slates, schists and gneisses. Hence the present mountain chains 
are compoeed of the latter, while the rivers have scooped out their val- 
leys through the tracts oeonpied by the former. 

There are abundant illuBtrations of these statements throughout this 
interesting region. It will be sufficient to cite the great valley of Chero- 
kee, hewn ont of the limestone, and following that formation closely, &r 
down into Georgia; the valley of the French Broad through Transylva- 
nia and Henderson, which has been excavated in a similar and easily dis- 
integrable rock ; and the vaileys of Yadkin and Catawba. The rivers 
east of the Bine Ridge nenally take a course at right angles to the direc- 
tion of that chain, for the obvions reason that that is the line of quickest 
descent. But these two last named rivers form an exception to the rule^ 
striking off for tifty or sixty miles in a northeasterly course, nearly paral- 
lel with the Blue Bidge, taking tlie tract of the softer rocks and making 
a grand easterly sweep aroand the harder strata of the Brushy and South 
Moontaios. 

The great geological fact underlying and explaining mnch that is peon- 
liar in the grand topographical oatlines of the State as above sketched, ia 
the existence of a transverse lino of movement, or axis of uplift in this 
part of the Appalachian syetenu This is snfficiantly evident from one 
observation, — that the dips of the later formations are north along the 
northern border of the State, and aouiherly along the south and south- 
eaaterly outcrops of the same beds. And the dips are by no means in- 
aignificant, ranging from 15 to 70 degrees. To explain these &ctB there 
is required quite as great an upheaval along an east and west axis as ia 
snfiicieat to account both for the excessive elevation of the continental 
mountain system in this region and for the great eastward protrusion of 
the Atlantic coast line. 

Yallets. — There are no groat valleys in this State comparable to the 
Valley of Virginia, or the Valley of east Tennessee. But each of the 
nnmerons rivers has hewn out a narrow valley for itself, in the bottom of 
which lies its present channel. The most considerable and best defined 
of theae are found in the mountain region just described. The most 
notable and the largest among them ia the Vadley of the French Broody 
wbidi IB about 5U miles long and has a varying breadth of 10 to S5 milea. 
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having ia TrAnsylvania connty a great extent of level ami vcrj productive 
"bottom" land; but for tho most part it is traversed by many epnrs, 
ridges and secondary chains ofmoiiiit4in3 from whose intervening valleys 
And gorges come tho nnmeraiis tributaries of the F. R. Biver. 

The other mountain valleys are of the samo description, but arc gen- 
srally narrower and basin or trongh-like, and have been excavated in the 
same manner by the rivers which drain the successive areas between the 
transverse chains already described and are flanked by numerons pro- 
jecting Gpnrs and ridges of Eho snrrounding mountains, between which a 
multitude of subordinate trii)utary valleys ramify. There are in the valleys 
on all tliof'e streams considerablo level areas, or " bottoms" of great fer- 
tility ; a^ in that on Y(dley River in Cherokee, which is next in extent 
to that of the French Broad ; parts of the Taineasee Valley and of the 
Tuckasege V.; of the Valley of the Pigeon and of that of New River 
in Watauga and Ashe ; and there are many others of less extent, bnt of 
exquisite beauty and fertility. Many of these are thickly settled and 
highly improved. 

Tke yalley of Naniehaleh is a very narrow and deep gorge between 
two approximate and very high mountain cliains ; and that of the lower 
Tennessee is similar, bnt deeper and more rugged. 

Eastward of the Blue Ridge, in the piedmont region, are the 
ValUya of ike Upper Catawba and Yadkin, already referred to, 
which may, in a general way, be considered as consisting of the entire 
basins or tronghs between the parallel chains which enclose them, and so 
are 15 to 20 miles wide, but the level land along these streams and inter- 
jected between the mountain spurs, often qnite to the foot of the Bine 
Bidge, as the fine valley of the North Fork in McDowell, is seldom more 
than a mito wide and frequently becomes very narrow, or qnite disap- 
pears. Some of these openings, as Happy Valley on the Yadkin, and 
Pleasant Gardens on the Catawba, are among the most pictnresque re- 
gions to be found in any country. 

Of the same general description are the valleys of all the rivers in 
in their courses through the piedmont and hill conntryof the State, — the 
Sroad and its tributaries, Green River, &c. 

The VaUey of the Dan River, which lies along the nortliern border 
of the State, from Stokes connty to Person, has a largo drainage surface, 
with uadnlating and hilly slopes of 5 to 10 and 13 miles, lying partly 
iu this State and partly in Virginia, and presenting a variable breadth of 
" bottoms," among which are aome of tho best farming lands in the State. 
The bed of the river is generally 200 to 300 and occasionally even 400 
feet below the adjacent ridges or divides. When this river returns into 
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tlie State, in Warren county, some 20 miles above Weldon, after a wide 
detotir into Virginia, Laving changed ita name to Boanoke, the vMcy 
preserves its character, as above descrihed, nntil it widens out into the 
broader "bottonns" and cjpress ewamps of the eastern champaign ; but still 
presenting occasional bluffs, especially on the south side, while its flood 
plain often epreads out to a breadth of several miles. 27ie Valleys of the 
Imoer Yadhin and Catawba, with those of their tributaries, chiefly the 
South Yadkin aiii South fork of Catawba, (the former of which, about 
50 milce broad, reeembles that of the Dan in extent as well as in depth 
of excavation, that of the Catawba being very narrow), travereo the 
iniddU region of the Stale in a direction nearly at right angles to that of 
the Dan. At some points of their course, as at Mountain Island of the 
Catawba and the narrows of the' Yadkin and through a considerable part 
of Montgomery and Richmond eountiesj the hills close in upon the nar- 
row channel of the streams quite obliterating the valley, or rednciiig it to 
the smallest dimensions. But at many points, also, they open out into 
wide and tortile reaches of bottom land, often projecting in broad sinuses 
between the neighboring hills and presenting areas of snflicient extent 
tor a succession of fine plantatiune. Similar bottoms, often of consid- 
erable extent, are found in the narrow valleys of the Deep and Haw, and 
ot the Neuge and the Tar rivera, which also lie in a direction but little E. 
of sonth, in their course through the hil! country, the two former uniting 
to form the Caj>e fear, which pursues the same coarse to the eea, and the 
two latter turning more to the east as they reach the seaboard plain, 
through which these, as that of the Cape Fear, resemble very closely the 
Roanoke valley spreading out, especially in' their lower reaches, in some 
instances to*a breadth of several milea of fertile "bottoms." 

It would be tedious to mention all the valleys, even those of consid- 
erable extent and importance, as there is no county or comer of the 
State in which they do not constitnte a very important part, and always 
the beat part of the cultivated lands; and their bottoms contribute a very 
coosidorable proportion of the annual aggregate of the crops of the State. 

Rivers. — The river system of the State is very ucique, being determined 
by the peculiar topography already described. The rainfall being very 
copious, numerous and abounding streams, make Korth Carolina one of 
the best watered {or rather, the best drained) countries in the world. 

And siuce the highest mountains and tablelands of the eastern half of 
the continent are found here, these rivers, in making the descent to the 
sea level, develop an immense amount of mechanical power. 

It also follows from the same topof^phical fact of the occnrrcnoe hero 
ot the culminating masses and peaks of the Appalachian Mountains, that 
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the rivers of the State flow off to all points of the compass. Thus the 
New lUrer takes a N. E. oonrso to the Ohio; the other rivers of the mona- 
tain plateai) flow N. W. and W. to the Tenoessee (and the Q-olf) ; and the 
coarse of those rising in the sonth and east slopes of the Bine Kidge is 
south, sontheaet and eMt, reaching the Atlantic at nnmerona points from 
tho coast of Geoipa aronod nearly to Virginia. 

The moantain plateau is drained hy six largo rivers, or rather systems 
of rivers, and three smaller ones. In the extreme western portion of the 
State is the 

Miwataa Rimr, with its two large tribntaries, NoUeUy Biver and 
VaUty River, draining the two counties Cherokee and Ola;, — an area of 
abont 650 sqnare mites. The general course of these waters is west, 
and the descent from the npper valleys at the foot of the mountains, 
(about YalloytowR, for example), to the State line, is some 8 or 900 feet, 
■ and their aggregate length (within tho State) some 75 miles. Gonung 
eastward, the next in order is the 

TenneetM River and its affiliated streams, Che&wah, NatUehtdeh, 
Titckaaege and Oconaluftee. These are all large streams, and, united, 
form a river, which, by the abundance of its waters, coDstitutes one of 
the principal sources of that great continental stream which carries its 
name for a thousand miles to the Mississippi. Its drainage area is abont 
1500 miles, including the counties of Oraham, Swain, Maoon and Jack- 
son. The nnited length of these rivers is not less than 200 miles. Tho 
fall of the Tennessee, from the town of Franklin to the State line, whew 
it cuts through the Smoky Monntains in a stnpendons chasm of 4000 feet 
depth, is over 900 feet. The fall of the Tuckasege, (which is equal in 
volume of water to the Tennessee itself), from the Forks to its confluence 
with tlio Tennessee, is abont 1000 feet, and that of Nantehaleh and of 
Oconaluftee nearly as much. 

The third drainage area, that of Pigeon River, is about 500 sqnare 
miles, being limited to Haywood connty ; and this stream is smaller than 
the Tennessee in the same proportion as its surface of drainage is less. 
Its length is 50 to 60 miles, and the fall from the npper valley to the 
border of the State of Tennessee about 1000 feet. 

7^ French Broad River with its numerous large creeks and four 
considerable tributary rivers, Milla Rivsr, Swannanoa, Ivy and Zaurel, ia 
netu'ly as large as the Tennessee, and drains nearly as great a territory, 
measuring some 1,400 square miles. The fall to the State Hue below 
Faint Rock, counting only from the mouth of Little river, is 824 feet, and 
the aggregate length above 150 miles. 



)vGoo<^lc 



INlRtiDDCTION. 33 

The Noleehucky receives its waters from the higli ciiltninatins; plateau 
previously described, draining tlie slopes of the Black, the Roan and 
Grandfather. Its principal tributaries arc Vaney Jiiver, and North Toe 
nnd South Tte. The aggregate length is 100 miles, and the fall from 
the plateau of the Old Fielda of Toe to the State line, more than 1,500 
feet; drainage area 600 square miles. 

Mk Miver rises in the neighborhood of the Grandfather, and has a 
conrsc of only some 12 or 15 miles within the State, draining a single 
narrow basin of not more than 30 square miles between the Yellow and 
Beech Monntains, and is a tributary of the 

Watauga River, which it enters beyond the bBwndarics of the State. 
This drains an area of 100 square milci=, lying between the last named 
range, the Blno Ridge, and the heavy cro«a chain of the Rich mountains. 
Its fall from the month of Boone Fork, is some 500 feet, and its length 
inside of the Slate about SO miles. 

New liiver differs from all the other streams of the State in that it 
fiows northward, into the Ohio. Its drainage snrface isqnite large, cov- 
ering the three connties of Watauga, Ashe and Alleghany. Its waters 
are chiefty contributed by two nearly equal rivers, North Fork and Sontli 
Fork, which unite near the Virginia line, in the northeastern corner of 
Ashe, taking thence an east course along the margin of the State, which 
it re-enters about midway »f Alleghany county, where it impinges against 
the Peach Bottom mountains, the last of the cross chains, and is defected 
into a course a little east of north, towards the Kanawha Valley in Vir- 
ginia. Its aggregate hjngtii, within the State, is nearly 100 miles, and its 
fall 70'1 feet, at least. This is one of the larger mountain rivere, — of the 
same order of magnitude with the Hiwassoe, French Broad, &c. Drain- 
age surface (in N. C) 700 square miles. 

There is a comraon feature of these streams that is worthy of special 
remark, viz: that through a considerable part of their very tortuous 
course across the plateau from the Blue Ridge to the Smoky, the amoant 
of their fall per mile is frequently quite small, not greater than that of 
the rivers east of tlia mountains, the greater part of their descent occur- 
ring within the gorges through which they force their way across the 
Smoky chain, so that many of them present navigable channels of COD- 
siderable extent. The French Broad, lor example, has a fall of less than 
3 feet to the mile from Brevard to Ashoville. 

Aod again, the dominancy of the western chain of mountains frequently 

asserts itself io a very striking manner, Dotwitbstanding it is obliged, 

sooner or later, to give passage to all the streams of the plateau. The 

French Broad is a etrikiog illustration as well as North Toe and New 

16 
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Biver, (SoDth Fork) ; all tbeao being throwo ofi b; tbe steeper slopefr 
And more rapid torrents from the western escarpmcDts and bDrled against 
the very crests of tbe Blue Kidge, along which they wander lingerJogly 
in slow and tortaons conrse, as if anxiously seeking tbe shorter passage 
to the sea ; but finally turn, aa it iu desperation, and plunge with roar 
and foam against the frowning ramparts which bar their way to the west. 

In addition to these rivers which flow west and north, there are several 
others which take their rise along the eastern and southoru margin of tbe 
tableland whose course is eastward and southward, as LinviUe River 
which drops from the high tableland at Linvilte Falls ; and Green River, 
which has cut its way<lown through a gradually descending narrow valley, 
or trough, along the edge of the plateau, for 20 milei) bcforo it breaks 
through the eastern barrier of the Tryon range ; having a fall to this 
point, (trom the road crossing near Saluda G^ap), of not loss than 800 feet \ 
and to thesa may be added Toxaway River, whose head streams drain tho 
tableland of tho soutliern end of Jackson and Transylvania counties ; and 
the head streams of the Chatooga, out of Casher's Valley and Horse Cove. 
Eastward of tho Bl>ie Kidge the rivers may be grouped into^our systems. 

The first will comprise the waters which drain the southern slope of 
Uie piedmont plateau, and which make their exit in a general course a 
little east of south, by the channels of Broad River and South Fork of 
Catav^; the latter rising in the flanks and spurs of the South Moun- 
tains, and the former receiving its waters, in part, from that range, (by 
way of Buffalo Vreek and First Broad and Second Broad rivers, but 
chiefly from the eastern slope of the Bine Kidge, Green River being its 
largest aflluont.) Broad Hivcr has, with its tributary rivers, a total length 
of 110 miles, and drains an area of 1250 square miles, including Polk, 
Rutherford and Cleaveland counties; and the South Fork, a length of 
76 miles, draining portions of Burke, Catawba, Lincoln and GasitoM, — 
seme SOO square milas, — its confluence with the Catawba having deter- 
mined an important corner of the southern boundary of the State. The 
fall of these waters, from the foot of the mountains to the State line, 
may be stated generally at about 000 feet, crossing the border at eleva- 
tions of 600 and 500 feet, by the channels of Green and Catawba rivers. 

The second river system is tbat which drains tho northern half of the 
piedmont, and is represented by the two largo streams, Catawba and 
Yadkin, whose general course ie a few degrees north of east to the point 
wliere they leave this plateau, emerging by a sharp curve, in a south- 
erly course at right angles to the former. It is noticeable that both these 
rivers receive the more part of their waters and all their larger tributa- 
ries froiji the north ; those of the Catawba, North Fork, LinviUe, Upper 
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Cre^, JohrCs River, IJower' Creek and the three " LitUe Rivers"; those 
of the Yadkin, Lewiia Fork, Reddiis River, MvJberry, Roaring Creek, 
Big £ZJtin, MitokelTs River, Fisher'^ River and Ararat, besides a mul- 
dtudd of creeks, large and small, entering on both sides. 

These rivers, npper Yadkin and Catawba, are of nearly equal size, and 
the fall is nearly the same, being, for the Catawba, a little over 500 feet, 
connting from Old Fort to the great bend, a distance of 75 niiles ; and 
for the Yadkin, from Richlands to the bend, 100 railos. Their combined 
drainage area ie more than 2500 square miles. 

After entering the midland region of the State, these rivers properly 
belong to the fourth system and pnrsne a parallel course, which is a little 
east of south, but show very marked differences in other respects ; the 
Catawba having an additional length, to the State line, of some 70 miles, 
a fall of 300 feef, and draining a narrow valley of 10 to 15 miles breadth, 
— an area of not more than 700 square miles, and receiving no impor- 
tant Fributan'es from it, while the Yadkin has an additional length of 150 
miles, a fall of more than 700 feet, and drains a wide valley of an avjer- 
age breadth of 50 miles and an area of more than 5000 sqiiare ipiles ; re- 
ceiving, besides a number of large creeks, five consiaerable ' rivers, two 
from the west, &i((A Yadkin, and Rocky Rivet; and three, froiii fee 
east, liitile Yadhin, Uwharrie and ZiiiU River, i^ns becoming the 
largest river in the State. The aggregate lengths ol these twin Btr.eam8 
and their confiticnts in this State arc respectively some 325'.and'5'S0 
miles. . ■ ', "" ' .' , ■"' .''■,'''." "''] 

Both these rivers are navigable for the most '{iart of t^^Ir course 
through and even beyond tlie nndland region, eij^ept'at'iifew'slioalsind 
rapids, most of them easily 6\irniou,nted by canals, jetties, ',tfec. jS^ucH'lhi- 
provements were undertaken about 50 years ago, but never (jo'mpletcfl 
There were no serious obstructions on the Catawba, and th^ rivet Was 
navigated for some years by ftaf boats, and tlie' Y'adtcin also'fulfQ'^istipd an 
ontlet for the produce of several iiountiea up to, tne'.'fpoto.^ tKe'Bl'ue 
Hidge. The Narrows, ho>vever, obiisdtuted au'opstruenoq'^of a'^^itf- 
ficiently foirmidable character to defeat the enterprise nn^ertatWri ,1)^' inb 
State for the improv(}mcnt of that'nver. _. -"^M"' ^ ■'■.'!. ".'■■■j f 

The third river ayatem is that of the pah and' its ^ribntanes, VvKitirv, 
with the Roanoke, (its continuation), drains the counfiesalotig the nfiHh- 
ern, border of th? State fry in Surry c;,ounty tpNortfiarajp^on'— ilmoSt'ft'iiHi 
the Blue Ridge to the coast ; although ia ftie rold'd!^ part Of itS"(!ori'rflG 'it 
makes a northern curve into Virginia. Jt js ;tpe (ong'esif fiVOT* iii the 
State, its distance, measured aloiig'its course frdih flie.'iioi-l^'em'bprdfer of 
Stokes to.t'ie moutli, being more tlian $00 miifes, an^'h is Jiirtlief ' tibtkble 
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as the only one of all the rivers rising in the Blue Ridge which reaehea 
the Atinntic within the State. Its drainage :irea (in NortJi Carolina) ig 
about 3000 eqiiarc niilee, and aggregate of river lengths, 325 miles; itB 
principal tribntaries being Town Fork, coming in from the west, in 
Stokes ecmnty ; and Mayo River and Smith's Jliver, which enter on the 
north side, in Rockingham, and IIico,\n Person. Its fall from Danbury 
to the sea is 686 feet. It is navigable the whole distance from the east- 
ern border of Stokes, except at a few shoals and rapids, and these are 
easily overcome by canals and other simple contrivances of the system oj- 
Black water navigation ; and in liict, such improvements were once par. 
tially eftected and the whole length of the river navigated ; and steam- 
boats no^t^ ascend to the lower falls at Woldon, and flat boats are nsed on 
the other navigable stretches to the borders of Stokes connty. It dis^ 
charges its waters by several months into Albemarle Sound. 

The fourth River system includes the four streams which rise along the 
sontbern slope of the easterly ridge, or watershed whose northern de- 
clivity ia drained by tbo Dan, viz : Tar River, Nenso River, Haw River, 
Deep River and Cape Pear, (and the lower portions of tiie Yadkin and 
Catawba, as above described). 

Tar Jiiver rises along tho west side ot Granville county and among the 
mountainous swells on the eastern edge of Person, and flows first in a S. 
S. E, course, and then more easterly, receiving several large tributaries, 
and drains most of eight counties, an area of nearly 5,000 square miles. 
The fall, from the junction of North Fork, is more than iOO feet, the last 
considerable water power occmring near Rocky Mount, on the Wil- 
mington and Weldon Railroad, the seat of Battle's cotton factory. It is 
navigable to Tarboro', H miles east of tbo Railroad. Its aggregate length 
is 175 milea. 

Neime River has its head waters among the same highlands, in the 
sonth of Person and Orange counties, and pursues the same course as the 
Tar, to Smithfield, the bead of aavigation, in Johnston connty, and 
then making a similar easterly turn, reaches Pamplico Sound at Newbenn 
receiving at this point a large tributary on the south side, in tho Treni 
Biver. Its breadth at Kewbern is two mik*, and it rapidly widens to 
five, and at length to seven and eight miles. Its fall from the northwest 
comer of Wake county, where it takes origin in the union of three streams 
at one point, (Flat River, Little River and £no), to Newbern, is about 
840 feet ; aggregate length, (adding that of two other large afflaonts, Oon- 
ientnea and (another) Zittle River, which enter from tho north), abont 
SS5 miles, and drainage area very near 5000 square miles. 

Saw River and Deep River, the components of the Cajpe Fear, rise in 
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RockingliHm and Guilford counties, and flow S. S. E., tlio latter making 
an eastward sweep from the BontlieaBt corner of Randolph along the 
soutliern border of Cliatliam, till it meets the former in the southeast 
corner of the latter county, the united waters piirsning the same average 
conrso (in tlie Capo Fear) to its month in the eontheast corner of the 
State, 30 miles below Wilmington. Haw River receives two large tribn- 
taries, Alamance Creek and iV'ew Hope River. Its fall from the Pied- 
mont Railroad crossing, in the northest corner of Guilford county, to its 
confluence with Deep River is 470 feet, affording with its afluents, many 
excellent water powers, a nnmber of which have been utilized in cotton 
factories, flonring mills, tfec. Deep River, which rises in the western part 
of Guilford county, has a fall of some 600 feet from the erossing of the 
North Carolina Railroad, and drives a number of mills and factories, chiefly 
in Randolph county. Its largest tributary is Rocky River in Chatham. 
The Capo Fear is navigable to Fayettcville, more than 100 miles above 
WiluiicgtOD ; and its upper portion was once improved by the State at a 
cost of nearly $1,000,000, and navigated its whole leneth, as well as some 
30 miles of Deep River, through the coalfields andiron beds. The fall 
from the confluence at Haywood is 135 feet. The aggregate length of 
the Cape Fear and tributaries is not less than 500 miles, including Upper 
Zitile River, Lower Little River and Rockfish Creek on the west, and 
two large navigable rivers from the east, viz: Black River, entering 12 
miles above Wilmington and draining Sampson and portions of Cumber- 
land, Bladen and Kew Hanover counties, and Nroth East River, oon- 
flnent at Wilmington. The drainage is not less than 8,000 square miles. 
New River, with its branches, is nearly conflned to Onslow eonnty, rising 
in the border of the great swamps of Jones. For 15 miles this is a tidal 
river, 2 to 3 miles wide. 

In the southeastern angle of the State are two other water courses of 
considerable size; Lumber River, which rises in Montgomery conn^, 
but derives its waters chiefly from Richmond and Robeson, passing the 
State line in Columbus, with a tall to this point of some 200 feet, and a 
drainage of 1,800 miles; and Waccamaw River, vi\i\q\i rises in the lake 
of the same name in Green Swamp, and after a southerly course within 
the State of some 80 miles, and a fall of about ono foot to the mile, en* 
ters South Carolina, and flowing parallel to the coast for about 60 miles, 
enters the Atlantic, with the last named stream, by way of the Pecdee.at 
Georgetown. Both these rivers are boatable for considerable distance 
within tbe State, the latter quite to the lake. 

In the northeastern part of the State are several broad navigable rivers 
which drain this much watered angle of the State, — an area of some 2,500 
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square miles, in a southerly direction, into Albemarle Sound. Of these 
the Chowan is the largest, — with the Mekerrin, abont 100 miles long, and 
iiaviii|;able beyond the State line ; and having a fnll from the point where 
the latter crosses the border of some 40 feei. The other of these rivers, 
Perquimans, Little River, PaaquotanJcaaA^Ntyrth River, rieein the great 
tractsof swamps near the State line, and have a scarcely perceptible fall 
of less than one foot to the mile, terminating in wido bay-like arms of the 
Bonnd. And the other rivers which drain the alluvial and swnmpy re- 
gions near the sounds are of the same character, — broad and navigable, 
bat witblittle fall, and therefore of no interest in a manufacturing point of 
view. 

On the eonth side of the Albemarle enter two such streams from the 
great swamps of Hyde and Tyrrell counties, \he Alligator and the Scup- 
pernong. 

Pvngo River is a wide stream of like character, which flows from these 
last swamps sonthward into Pamplico Sound, entering at the same point 
with the Tar, (or Pamplico) River, and is not less than three miles wide 
at its month. Midway between Tar andj Neuse, is Say River, 1 to 3 
miles wide. Between tlio Nenee and Cape Fear are several other very 
short and broad tidal streams, as. White Oah River, from the swamps of 
Jones county, and Ifewport and North River in Carteret connty ; and 
Bontli of the Cape Fear, lackwood^s Folly and Challotte. 

It will be fonnd, by summing the aggregates of the river-lengths of all 
the river systems of the State, that the total aggregate is about 3300 
miles, (jnst the length of the Missouri from its source to the Gulf), and 
their total fall about 33,000 feet, or an average of 10 feet to the mile. 

If, then, we imagine a river of about the average size of those above 
described, say the Haw, or the Neuao, with a length and fall equal to the 
above aggregates, we shall reach a very simple conception of tlic matter. 
Or perhaps we may oven more readily grasp the totality of these results by 
taking one of the above described river systems as furnishing, in its 
length, fall, and drainage area, units of which the grand aggregates for 
the whole are simple multiples. The Neuse for example, drains an area 
of 6000 square miles, has a total length (with its tributaries) of about 
325 miles, and tlie aggregate of the falls of the main river and its prin- 
mpal affluents is nearly 1100 feet, so that this river system, if the fall 
were three times as great, would bear the simple ratio of one tenth to all 
the total aggregates for the State ; that is to say, ten river systems equal 
to that (jf the Xeuse, but with three times its fall will represent the ex- 
tent and dynamical effect of the whole river system of the State. 

"Watke Powbb. — It will be apparent from the foregoing rapid sketch, 
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that the water power of the State is enormons find dietribntecl over its 
whole territory except tlie immediate seaboard. 

And only the larger clasB of Etreams has been inelnded in the fore- 
going calcalation, while linndreds of creeks, many of them large enoagh 
to be elapsed as rivers in other conntries, — larger than the Tiber or the 
Arno — and of anfficient power for an indefinite namber of mills and 
factories, have not even been named. In the piedmont and moantain 
regions especially, exist a meltitude of streams, affluents of tlio great 
rivers, which in their descent of haudreds of feet from the nppor slopes 
-and table lands develop an aggregate amonnt of force, probably not much 
less than that of the main streams. 

But it is not impossible to reach some definite conception of the amount 
of this mechanical power. We may arrive at snch a resiiU in several 
ways. The data already obtained for the aggregates of the river lengths 
and falls will serve as the basis of a first approximation to an estimate, 
if we add another which can only be obtained by an actual meaetirement 
of the power developed by such an average river as the Haw or the 
Nense in a given amount of fall. Snch a measurement of Haw River 
lately made at its confinence with Deep Itiver, gives a force which may 
be expressed simply as 200 horse powers per foot of fall, after deductinj; 
ten per cent, for a slight nee in the river. If the half of this be taken 
as the average for the whole length of the stream, tho additional datam 
reqnircd is 100 horse powers per foot of fall, for a river 3800 miles long 
and falling 10 feet to the mile. This gives a total mechanical effect of 
8,300,000 horse powers. 

A second approximation may be reached by starting from an entirely 
different point of departure. Given the avierage annual rainfall for the 
State, the proportion of it which escapes by evaporation and the average 
-elevation of the surface above sea level, the dynamical effect of the de- 
4centof the residuum through the known vertical height is readily calcu- 
lable. The average annnal rainfall, as stated eUewhere, is certainly not 
under 45 inches. If the loss by evaporation ia assumed to be 70 per 
■cent., which is rather over than under the fabt, the residuum to be ac- 
counted for by drainage is ISJ inches. 

Tlie average elevation of the surface may be obtained approximately 
from 1 be following data, viz : 

Area of the State, 50,700 sqnare miles. 

« *' sonnda, 3,300 " " 

" " land surface, 47,400 " " 

" " coast region, 15,000 '* " Elevation, 60 feet. 
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Area " Biibeast'n.rcg'n 9,000 " " " 200 •" 

" '■ middle " 12,000 " " " «50 " 

" " piedmont " 6,000 " " " 1,000 " 

" " raountaiQ " 5,400 " " " 2,600 " 

A Eimpio calculation gives tbe average elevation of the land sarface at 
640 feet. This is diSeront from the result obtained by othere, from I 
known not what data, or assuQiptions. But tbe reenlt can not be far 
from the troth. 

The amount uf water carried oft' annually by drainage is then 46,000,- 
000 tons. Thie will develop, in a descent uf 640 feet, a total force of 3,- 
370,000 horse power. 

Tbe capacity of all the steam engines, stationary and locomotive, in 
England, as given by tho Prnssian Bureau of Statistics, is 3,300,000 horse 
powers ; that of tho United States, 3,800,000. 

The artificial production of such an amount of force requires tbe con- 
sumption of more than 4,000,000 tons of coal. 

Some notion may be obtained of tbe relative cost of water and steam 
power from tbe fact, mentioned by the State engiueor of Maine, vV. 
"Wells, that tbe expenditure for the former, at the water works of tho 
city of Philadelphia is less than one fifteenth of tbe average cost for the 
latter, in four cities, in which coal is $5,50 per ton. 

Tbe actual instrumental measurement of cv«n the principal rivers of 
North Carolina will be a work of time and labor ; but a few such mcas- 
ureniente were made during the past autumn, which are given merely as- 
first approximations, being made, of necessity, very rapidly and with im- 
perfect appliances. The figures given are therefore subject to future re- 
vision and correction for errors which, however, can hardly be serious. 

The Roanoke, raeaanred at Haekins' Ferry, more than 50 miles above- 
Weldoii, and more than one-third of the distance from tbe latter point to- 
Danville/ gives a discharge of 177,000 cubic feet per minnCe, or 335 horse- 
powers for every foot of fall. The entire manufacturing value of this 
stream, so far as its course lies within this State, is about 70,000 liorse 
powers. 

Tbe discbarge per minute of the Yadkin, measured at Brown's Ferry, 
near the N. C, Railroad bridge, where tbe breadth is 650 feet, is 155,165 
cubic feet, which gives 294 horse powers per foot. The river at this point 
is not more than half the size whieli it attains before leaving the State. If 
therefore 300 horse powers be tiikoii as an average for the fail of 850 feet 
from Wilkesboro' to tbe State line, the aggregate of horse powers devel- 
oped is 255,000. The practical eftect of this force may be seen from a 
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et&tement of the amount of work wliicli it is capable of performing, as for 
example in driving cotton mill machinery, being sufficient to turn 10,- 
200,000 spindles, which is four times ns many aa are found in Massachu- 
sctte, and far more than in all thefHctories in the United States. 

Tiie Catawba was measured at Marshall's Ferry, near Hickory, and 
gives at that point a force represented by 245 liorse powers per foot; 
which, taken as an average for the fall of 750 feet from Pleasant G-ardens 
to the State line, gives a total of 184,000 liorso powers, or a capacity of 
7,360,000 spindles. 

The force of Haw River, and of Deep River, at the confluence, is for 
the first 200, and for the second, 120 horso powers ; and that of the Cape 
Fear, therefore, 320, or nearly as much aa that of the Roanoke ; the ag- 
gregates are, fur the Cape Fear, to Fayetteville, 45,000; for the Haw, 
from the Piedmont Railroad bridge, with a fall of 470 feet, and an aver- 
age force one half of that at Haywood, about 50,000 ; and for the Deep, 
with the like assumption, 35,000; and for the three, 130,000 ; or an ag- 
gregate force sufficient to turn 5,200,000 spindles. 

An approximation may be made to Ihc power of any of the rivers of 
the State heretofore described, by a simple calculation based upon the 
relative drainage area and the fall. Snch calculation will give for the 
South Fork of the Catawba, for example, a probable mechanical effect 
per foot of about 50 horse power in its middle course, and an aggregate 
of 25 to 30,000. 

The BUni of the powers above computed is more than 600,000, or 
nearly one-fifth of the whole theoretical estimate for the State, al- 
ready given. And this aggregate only includes the main rivers, and 
would be largely increased even by adding the amounts for the larger 
affluents. So that it will be apparent that the theoretical estimate is 
<iaitc within the limits of probability. 

But there are several remarkable water powers in the middle and east- 
ern sections of the State, which are worthy of more particular notice. 
One of the most notable of these is at the lower falls of the Roanoke 
which terminate at Weldon. The whole force of this magnificent river, 
developed by a &11 of 100 feet in about 10 miles, conld easily be rendered 
available by means of the canal which has its outlet at Weldon. The 
power of the Merrimac at Lowell is not comparable to this, and it is in 
the midst of cotton fields, and yet has never turned a spindle. Another 
fine water power is found on tlio Catawba at Monntain Island, 12 miles 
west of Charlotte, the fall being at least 40 feet and having the advan- 
tage of a similar canal. It drives only one large cotton tactory, while it 
is a aufficioDt for a whole city of Ibem. 
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On tho South Fork of the Catawba in GaEtoD eonnty, ia a third noted 
power Ht Bigh Shonls. The fall is somo 30 feet, and although it has 
"been ntilized to the extent of driving the machinery of extensive roll- 
ing mills and some half dozen forges and puddling fnmacos, not a tithe 
of the force is tnrned lo acconnt. 

And there aremany other important powers on the same stream, which 
is a Bncceeston of rapids for many miles as it breaks tbroagh the ledge of 
Spenccrs's Mountain, of the King's Mountain range. 

A fourth valuable water power, as yet only utilized to a very small ex- 
tent, is that at Lockville, in Chatham county, on Deep River. The fall 
here ie 86 feet. And along this river, and the Capo Fear, are nineteen 
iJaniB bnilt by the State for the improvement of the navigation ; and 
most of these are etill standing at least in part, and aboiil half of them 
have been recently put in repair by private enterprise, in developing the 
iron and coal interests of the region. Here there is a force of o^t 
50,000 horGe powers, (or 2,000,000 spindles), already rendered available, 
and yet wholly unneed. althongh it is within the cotton region. Thet« 
are about a dozen factories on this entire system of rivers, some 10 or 
12,000 spindles, requiring some 300 or 400 horse powers, that is, about 
a four hundredth part of the whole. 

But the most remarkable water power in the State is yet to be men- 
tioned, and is one which has never been turned to the smallest account, — 
that at the the Narrows of the Yadkin, in Montgomery county. 

At this point the whole immense volume of the waters of this, the 
largest river in the State, is suddenly compressed into a narrow, rocky 
gorge of the Dwharrie Mountains, a broad, navigable expanse of more 
tjian half a mile contracted into a defile of about SO feet breadth, — 
through which the torrent dashes with an impetnosity to which the " ar- 
rowy" sweep of the Rhine, in its most rapid mood, is but Bliiggisbneaa 
itself. The total descent of the Narrows and the Rapids, in a distance 
of some two miles, is not less than 50 or 60 feet; at the termination of 
which, at the fc6nfluence of the Uwharrie, the river attains a width of 
more than biie hiile. 

This locality is fiboiit 30 miles from the nearest railroad. Those pre- 
viously named ar^ either on, or very near to some line of rail, and all 
are within, or on tho margin of the cotton -growing zone, and in a region 
of abundant and variolis agricultural products, and except the first men- 
tioned, are among the hills of the middle section, which is noted for its 
salubrity of climate. 

Elbtations, Fbotileb, &c. — A large mass of materials has been col- 
lected with a view to the construction of an approximative topographical 
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map of the State, bnt it is still ineiifBcient for tliat pnrpose. Ae many of 
the data, kowcver, have an intereet b; thomijolvcs, a portion of thmn are 
ffven here. They are derived from various sonrcea, besides the observa- 
tions made in connection with the Geological Survey. A large part of 
the monntain region of the State has been triangulated, (partly by Prof 
Guyot, and partly by the Survey), in a sort of secondary system, so as to 
locate, at least approxiinatcly, the prominent points and features with re- 
spect to eadi other, but as observatious of that sort will he of little gen- 
eral interest, apart from their mapped results, that portion of the work is 
reserved for a fiitnre volume. 

JElevaiions — The altitudes given below are derived in part from rail- 
road leveb, and in part from barometrical measurements, (both mercurial 
and aneroid), from railroad benchos, and partly from the latter with the 
aid of the barometer and pocket level. These several sources will he in- 
dicated by the following abbreviations : Railroad levels, R. R. ; barometri- 
cal measurements, B. ; aneroid, A. j barometer and pocket level, P. L. 
A large number of the barometrical altitudes in the mountain region 1 
owe to the courtesy of Prof. Guyot, of Princeton, who has kindly eom- 
mtmicated to me many of his results in advance of their publication else- 
where, with the reservation that a few of them may possibly rcqnire cor- 
rection, to the extent of a few feet, upon a revision of the computations. 
And many of the measurements of the Snrvoy marked P. L. are very 
roQgh approximations. 

It is not easy to classify these data. The grouping by orographic re- 
lations, adopted h}' Prof. Guyot, is perhaps the most simple and intelligi- 
ble, and will therel'ore be followed as fat as practicable. 

ALTITUDES IN THE 8M0KT MOUNTAINS. 

iflAi Elacutee JHtw, 



..Big Frog, (Ga.), 4,Sae,., 

. .Cowpen, (Ga.) 4,146. . . 

.. Flat Top, (Ga.), 3,735... 

..Flat Top, (Ga.), (east sod, 8,676... 

..Polecat Knob, (Ga.), 8,5S7, . , 

..W. N. GosB'houM, (Ga.), 1,987.., 

. . Ltttle Frog MoDDtain, Teno., 8,849. . . 

. .Panther Knob, Tenn., 3,900. . . 

..DucktowD, Tenn 1,780.. 

2. BcttPtitt Hbeanee and Ttnniaet Miktii, 



..I.ong Ridge, north knok, 3,873... 

■ ■Long Ridge, tontli knob, 3,278... 
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SaBsatros Knob, 3,737... 

Unakoi, Bomhnest pe«Ii, 8,687... 

Big Sassifraa, 4,000. . . 

Big Beaverdftin, 4,366. , . 

Little BcBverdan Bald 4,00S. . . 

WoK Fen Peaks of B. Bald. 3,11S. . . 

Ui'Danlel Bald, 4,658. . . 

Pent one halt mile w. of last, 4,683 . , . 

Hooper's Meadow, 4.633... 

Gap N. o( McD. Bald, 4,2ST. . . 

Middle Ridge 4,871... 

BatUesnake Knob, 4,861... 

Laurel Top, 5,365... 

Knob 8. of last, '. 4,981 . . . 

Knob N. E. of laat, 5,386 . . . 

Roogh Ridge, 4,522 . , . 

Sharp Knob 4,991 .. . 

State Rfdgc, Brat peak 5,33(1. . . 

'. L. Hoopor'a Cabin 6,127, . . 

Haw Knob, 5,480 . . . 

Race Track, E. end, 5,480... 

Race Track, middle, 6,481 , . . 

LltUo Snowbird 4,36G. . . 

Rocky Knob, 4,178... 

Slide Off, 4,067. . . 

Hangover, 6,600. . , 

R. R TeoncBBee Ktver, aute ;llnc 1,114. . . 



3. JSMtKcn Tenneiaee Siver and Biy I^gam 

..Bald Spot,.. 

. .Great Bald's Central Peak,.. 

..Gr«at Bald's South Peak,.. 

. . North Bald 4,711 . . 

. .OpoBsu m Gap, S,9MI. . . 

..TurkyKnob, 4,740... 

. . . Bpenee Cabin, 4,910. . . 

...Eagle Top, 5,433... 

, . .Thunderhcad Mountain 5,530... 

. . .Snaky Mountain, 5,106. . . 

...Forney Ridge Peak, S.O-^T.., 

...Comer Knob, B,346... 

, . .Big Cherry Gap, 4,838. . . 

...Big Stone Mountain, 5,614... 

. . . Chlmzy Knob, 5,688 . . . 

...Mt. Buckley C,590.. 

...Cllngman's Dome, 6,660... 

...Mt. Low 6,443.. 

...Collins' Gap, 5,720.. 

. . .Mt. CoUina, 6,1?8. . 

. .Road Gap 6,271 . , 

4. Qronp of BuShead, Temaarr.. 
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T Knob, 6,018 . . 

..Selghbor 5,771.. 

..Cross Knob, 5,931.. 

. .North Peak, (Mt. SalTord) 6,53 

. . Weft Peak, (Mt. CartU,). . 

. .Central Peak, <Mt. LeContc,) 6,613. . . 

..Mt, MlDgus 5,696.. 

. .Bight Hand, or New Gap, 5,094,. 

. . Mt. Ocona, 6,1BB . . 

. . . Peek's Peak, 6,232. . , 

, . . Indian Gap, 5,317 . . . 

, . .Top of Richland RIdpr, S,49a. . . 

. .Rheinhardt Gap, 6,320. . , 

.. Laurel Peak, S.BSS. . . 

. .Thunder Knob, 5,682., , 

..Three Brothers, central Peak 6,007... 

. .Mt. Aloiander 6,«7. . . 

..Mt. Alexander, south peak, 6,390... 

. . ML Henrj, 6,STS. . . 

. , Mt. Guyot, 6,638. . . 

. .Trlconier Knob, 6,188. . . 

..Rayen's Knob, 6,aS0. . . 

..Thermometer Knob, 6,157... 

. .Lntlee Knob, 6,238. . . 

. . Big Creek Knob, .5,990. . . 

. .StarllngMonnlaln, 5,952. . . 

. . Big Cataluclie, 6,159, . , 

. . Hannah Gap, S,634. . . 

..BlgPlgeonRlver, near mouth of Fines Cnick,. .2,241.. . 

5. Betaun Itgtan Jfiitr ami Frenfli Bnad. 

. . Bear Wallow Mountain, 4,658 , , , 

, ,Bear Wallow Mountain Gap, 4,116. . . 

. . .Heab's Mountain, 4,468. . . 

..Sandy Mush Bald, 5,164... 

. . Crabtree Bald 6,336. . , 

B. Mai Patch UounUIn, 4,700,,, 

B Hai Patch Gap, .4,393. . 

B. Walnnt Mountain, 4,336,, 

B, HIgb BInif, 4,708.. 

B Indian Grave Gap, 4,388... 

B French Broad, State Line 1,284. . , 

R. R Warm Springs, 1,338 . , , 

6. BUiceen Hvnfh Broad and JVofaeAuttv. 

B J. Chandlers', on Shelton Lanrel River, 2,031... 

B. Little Bald, Hadbon county 4,876... 

P. L Sugar Loal, High Peak, 4,522, , , 

B. Big Butt, 4,877. . . 

B Ricli Monntaio, 3,691, , , 

B Bald Monntaln, 6,552. . , 

p, L. LltUe Bald, Yancey county, 5,176,,, 

B Egypt Cove, Froflil's House, 8,330... 

B Haw Knob 4,B24, , . 



)V 000*^10 



OEOLOGT OF KOBTH OAKOLINA. 

a MoudUIq 4,774 

B Sampion G*p, 4,190 Qajot. 

P. L. rira Scsld, 4,774 

B Woir» CwnpG»p, ifiea Ouyo*. 

P. L. Flat Rock HounUtn, 4,fei 

P. L. ElkWallour 4,834 

B. ToeRlTerford,n«uiiioiitb of Jack's Creek... .2,181 Onyot. 

7. Bttaicn Ifohehtieki/ and Watauga Sfver. 

B Bakenvllle, (about) a,5S0 

B Rotn, High Knob <t,80B Oojot. 

B Roan, HlghBlnff 6.288 " 

B Grauy Ridge Bald, 8,830 " 

B Cold Spring, 6,183 " 

P. L, UUiB TeUow UoDDtaIn, 5,185 " 

P. L. Humpback, (ol TeUow MounUin,) 5,541 

P. L Avery's Tellow HountalD, 5,440 

R. B. Cranberry Creek, at Cranbeiry 3,051 Gardner 

P. L Ragged Eaobol Tallow Mountalo, 6,240 

R. R. Gap of Iron MoonUins, near Cranberry, 3,784 ■' 

B Elk River, at Lewis BantMr'a 3.696 

B Beech UoontalD 6,541. 

R. R. Beecb Mountain Creek, mouth, 2.448 

R. R WaUuga River, guts line, 3,181 

S. Betaten Waiaiiga Siner and Hrad WiUtrt i^ Sea JHea: 

B Johlel Smith's house. Cove Creek, 8,085 

B RIc'i Mountain Bald, Wataai^s county, 4,681 

P. L. Grassy Knob, of Rich Mountain 4,480 

P. L, Salt Rock Ridge, Rich Mountata, 4,631 

B Big Bald, Rich Mountain, 4,SS9 

B State Gap, (between B. B. and Snake Mountain, )4,409 

B KlkKnob, S,S74 

P. L Snake Mountain, 5,[»4 

B White Top, VIrglDia, 5,530 .Guyot. 

B. Miller's house, head ol Meat Camp Creek, 3,834 

B John Green's, Meat Camp Creek,. 3,180 

B Howard Gap, Rich Mountain 8,670 

R.R Hodge's Gap 3,330 

B H. W. Hardin's^ floor, 8,169 

P. L. Sugarloaf, 4,606 

P. L Harmon's Knob, 4,881 

P. L Pine Orchard Mountain, near Elk Knob, 4,800 

P. L. Riddle's Knob, near Elk Knob 4,800 

B Mouth of Elk Creek, (New River,) 3,898 

B Jas. Dobbin'*, on Elk Creek, 3,067 

B Black Monntaln 4,623 

B. Gap at bead ot Three Top Creek, 3,444 

P. L. Paddy'* Mountain. Ashe county, 4,300 

P. L. Phoenli Mountain, 4,678 

P.L TheBlQfl 5,060 

P. L. The Bluff, south end 4,620 

P. L, The Bluff, ridge east,. 4,600 
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P. L. Rocky Koob 4,400... 

B Three Top Uoantain, middle knob, 4,910... 

P. L Thrse Top, eut knob, ,4,990. . . 

P. L. Big Knob, 4,T70... 

P. L. OldFleldBald, 4,850... 

B Elijah Qrier'a 8,186... 

B Falls oILongliopeCr«ek, foot, 8,670... 

B Falls of Longhope Creek, top, 8,901 . . . 

P. L The Peak, 6,100.. 

B. Mouth of Three Top Creek, Worth' 8,965.. 

P. L. Mulatto HoDntaln, 4,680.. 

B Negro Mounttln, 4,678., , 

B Jcffereon, C. H 3,940.. 

B Month o( Cnmberrjr Creek, Mew River, 3,547.. 



ALTITUDES ALONG THE BLUE BIDOE. 



In Surry and AHti}hatij/ CountiA 



Fisher's Pe«k, State Itoc 8,679. . 

Cedar Ridge 8,210. . 

Buiiard Knob, 3,790... 

Jack Lowe'o house, 1,472. . 

Mill Creek, 2 miles from moutb, 1,880.. 

C. C. McMlchels, ground 1,213. . 

Rocky Ford of Mitchell's RiTer, 1,180. . 

Gideon Bryants, (river,) 1,277 . . 

Thompson'* Gap, 2,881.. 

Saddle Mountain, 3,379 . . 

A. M. Bryant's, 3,823 . . 

Bull Head Mountain, 8,187 . . 

Bull Head Mountain, south peak 8,883. . 

L. Little MounUln, 8,050. . 

Hoaring Gap, 3,014 . . 

Cheek's Knob, Peach Bottom Monutslu, 8,980.. 

Edward's Gap, Peach Bottom Mountain, 8,679.. 

Femey Knob, Peach Bottom Mountain, 4,150.. 

Little Grandfather, Blue Ridge, 8,783. . 

In A»he Cauntj/. 

Thompkln's Knob, near Deep Gap, 4,059... 

Deep Gap, 3,105.. 



Ih Wataiina County. 

..Flat Creek, crossing, 3,097.. 

. .Oear Branch Gap, 8,188 . . 

, . Lookout Gap, 8,198. . 

. .Bent Branch Gap 3,187. . 

. . .Cook's Gap, 8,807. . 

..Boone, C.H., 8,a«.. 

...Three Forks, of New River, 8,125.. 

:..Rock Honntaln, 3,961., 

...Josh. Winkler's house...... 8,104... 
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VBOLOUV OF MORrn CAKOLINl. 

Col. Wm. Horton'B floor, 3,11B,. 

Big Riage, {ol Blue Rldpe 4,012 . . 

Thunder HIU 3,940. . , 

Blowing Rock M< untaln, 4,0B0 . . 

R. R. Blowing (or WaUnga) Gap, 3,779. . . 

Flat Top, 4,697, . . 

HhuiraMlllPond, M'atangiR., 3,917... 

HeEry Taylor's house, 3,ne. . , 

Gup at head of WttUngii » d LlnvlUo River, 4,100.. 

Grandtttther 5,897. . . 

McCanless Gap, bet vein Lliivtlle t n t Elk R.,. . .4,105. . 

Peak MouDUIa,'(near (irundtatber) 4,934. . . 

HangiDgRock, 5,234.,, 

Ragged Ridge, between l»M t wo, 5,3lia . . 

Hanging Rock Gap, 4,485. . . 

]a .VilrMl CuuHli/. 

B Sogar Monntalo 6,'23S... 

B Beech Knob, (near last). . . . 9,067. . 

B Flat Top, (neat iMt), Bluff of 6,038... 

P. L High Ridge of Soggy, 4.,e56.... 

R. R Miller's Gap, Blue RIdg- 3,733. . . 

R. R ToB River, at Old Fields of Toe 8,558. . . 

B DelUnger'B Gap, Blue Ridge, 3,339. . . 

Soapewne Gap, Blue Ridge, 3,860. . . 

PlagahOap, head of Brushy Creek, 3,437... 

Gap at head of North Fork, of Catawba, B,407... 

RatUe Snake Spring Gap, near Linvllle Falls,.. .8,310. . . 

Gap 1 mile north of last 3,3)3. . . 

Linvllle River at Plercy's, 3,607. . . 

Linvllle River Ford, near Plsgah Gap, 8,297. . . 

B. R. LlDville RiTor Ford, near Horshaw's, 3,485. . . 

R. R Barrler'a Gap, Jonas' Ridge, 3,737... 

E.R. Gap at head of Wllaon'a Creek, 8,778... 

R, H Head of Upper Creek, Barrier's, 8,814... 

B Old School Hooao at head of North Cove, 

William English's 2,035 . . . 

B Humpback, The Bluff 4,363. . . 

B Hamphack, The Narrows, 4,255... 

B Humpback, Moant Waahlngton, 4,388. . . 

B .Toe River, ford near Chlldarille, 9,652..., 

B Gillespie Gap, Blue Ridge 3.799. , . 



In TaHrey COtiiity, 

...Three Knobs, middle knob 8,970... 

...Tbe Narrows, head of Buck Creek, 8,953... 

...Gap at head of Buck Creek, 3,387... 

. . .High Pinnacle, 6,701. . 

, . . Rooky Kooba, south Peak, 5,306. . . 

. . .Rocky Knobs, Big Spring 6,080. . . 

...Oapbetween High Plnaaele and Potatoe Top,. .5,188.., 
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' INTKODDOnOM. 



OrutUti. 



B Greybeud, 5,448 

R. R Hontbot Flu Creek, (SvaDHUiM B.,) 2,£» 

R. S. Swaimuicn Gap, 3fiK 

B LjUle'Bpesk, 4,8B9 

B High Top, .*,S» 

B Bluk Knob, 4,3W 

P. L. DUl'BKnob, 3,790 

B. Cane Creek Gap, head of Crooked Craek %gu -. 

B. Hickory Nut Gap, 3,88*., J.. 

B Sberrill's Foreb 3,BeT...i.. 

B. UttleFUgah. near Hickory Nnt Gap, 4,417...... 

P. L Weed Falch HoQataln, 8,9S»n.... 

in Hendenon Countn. 

B Bear Walloir HounUin, 4,KS3 

B Bear Wallow Gap, B,4aB.:.... 

B Clear Creek Gap 8,770 

R. R. ReedjFatch Gap 8,342 

K. R Broad lUTer, (moutb of Reedy Fatcb Creek,) . . . ],47i 

a Blue Rock, 3,674 

B. Bald UonnUln, (or Pinnacle,) 8,884 

MlUer'a Mountain, 8,888 

High Top, spur ot Bear Wallow, 3,483 

Turkey Knob, spur of Bear Wallow, 3,673 

Ball Top, spur ot Bear Wallow, 8,StB 

Hound Top, 3,674 

Bank's Mountain, spur ot Bear Wallow, 3,606 

Bugarloaf, S,873.,,... 

BloneMODntalD, (spurof Sagarloaf,) ,...3,897 

Hungry Uountaio, 3,006 

Hungry River croBstng 3,303 

Top of ridge between Hungry RlTers., 3,833 

Little Hungry River, 3,603 

A. J. Edpey'a Porch I,BB3 

Cblumey Rock, (Harrla',) ....1,059 

Green River Gap, (Howard Gap road,).' 3,174 

Green River croaalng, (Howard Gap road,) 1,632 

Butt Gap, (Blue Ridge), 3,189 

S«iuda Gap, (old), 3,340 

Saluda Gap, (new) 3,800 

Corblo MountalD, (Saluda Mts.) 2,978 

Graisy Mountain, (Blue Ridge), 8,078 

Bnaggy Mountain, 8,138 

Hart*' Knob, 8,058 

Hammond's Knob 3,076....... 

HanderBonvllle, BritUln's, 3,187 

Stone Mountain, 3,683...... 

Chestnut Ridge 3,780 

Coley Mountain 8,755 

Pinnacle Honataln 8,672 

Crab Creek Gap, 3,^3 

Gap at bead of Green River, 3,726 

Sharpee. Mountain,.. 8,855 

17 
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OEOLOQY or KOBTH 

In Trantt/Uianiii 'Qmnlj/. 

...Shnford'B.LlttlB River, ground, 3,1«S 

...HoQthof Little River, 9,oeH 

. ..Thomai', grouDd, 3,S(B 

. ..Chestiiat Moanttin, 8,837 

...RlchMouDtKln, 8,788 

...Little Elver crowing, Joaei' Gkproad, 3,679 

...Jonee' Gap, 2,0% 

...C«e«»r'«He»d, (ac.) S.33B 

...SlIckenGip, 2,878 

. . .Ontwell's MouDbdD, 3,BfiG 

...GrtM? Folly 0«p, 2,828..., 

. . .French Broid, oppMlte Brevard, 3,100 

. . . Jeeie Owens,. . .-. 8,168 Guyot. 

. . . Puther Tall, bead ot French BroKd, 4.6tl " 

... Headwaters o( French Broad, Jno. Owens, 8,180 " 

...Cold MouDtilns, 4,eSl.... " 

. . . Owens' Gap, 8,579 " 

. . .Gap south ot Cold Mountain 4, ISO " 

...Tennessee Creek 8,041 " 

...Canada Creek, 8,880 " 

. . .Head of Saul's Creek, Teanessee Bidge, 8,918 

Jh Jackion Qnmt]/. 

, . .Great Hogback 4,79B " 

...UtUeHogbsclt 4,601 " 

...Gap between last two 4,906 " 

...Gap at toot ot Little Hogback 4,088 " 

...Georgetown Mines, <Creek) ^178 " 

...George Fralt'8, 8,!0l " 

... Jonathan Zackary's, 8,108... " 

...Snmmitot road between Cliat<K)gaR. mill Toia- 

waj, 8,B8B " 

. ..Sarnmlt of road betweon Faiifleldand Caaher'i 

Valley, 8,668 " 

, . . w. F. Pawmore's, .»,877 " 

..G. Green's, foot o( Wblteelde Honntalo, 8,710 " 

..Whltolde Mountain, 4,907 

In Macon Coiatty. 

..Sassatrae Mountain 8,813 " 

..LltUe Terrapin, 4,078 ■' 

..Black Rock 4,88* " 

. .Fodderstack, 4,*07 " 

,,Blg Terrapin, 4,800 " 

..Cowee Ledge 4,402 " 

..Chimney Top, 4^ " 

..Bhortofl, 6,08* " 

..Knob bef ore Shortofl, 4,888 " 

..Stuly Mountain, 4^606 " 

..BealTMoantaIn, oortbend, 4,780 " 

..Scaly Honntaln, center, 4,888 " 
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WTBODUOnOW. 

B Flstwood Ga^ 1,4TS 

B TcBuntm River, at R.Conley 2,340 

B. BmlUi BIdge, 8,188 

B White Rock HonaUin 4,048 

B Flshhawk Hoanttdn, 4,Ttf 

B Q&pMIoot of OugeMoanUln 8,806 

B CMDkapIn Honntaln, 4,1M 

B Mnd Creek B&ld, 4,709 

B. ruiou between Had Ci««k B. ukd Oa^e,... .8,688 

B. Rabun 0»p, 2,168 

B Clayton Gap, j 1,»B 

B. Nou HoantMtn, 5,012 

in dof/ Ciruaty and tauth. 

B SUndlDg IndJ»,i SfiSi 

B Chlmzy Mountain 4,075 

B EDOt», Ga., 4,811 

B, Bald, Ga., 4,479 

B. Docne, Oa., 4,600 

B Traj, Ga., 4,ffia 

B Twin Tray, Ga.,.., 4,180 

B. Wiley, Hlwaaaee R., upper lorka, Ga., 8,000 

B. Tcwantee, Qa, 4,477 

ALTITUDES iLONO THE CR08S CQAINB. 

Stantburg JUbunlaliU on Slale line. 

B. AngelicoGap, tainplke, 8,044 

B. B. State line, R. R. croulng, 1,804 

B. 8taD«buTyMoDDUIiis,hlgheat point, 8,Seu 

B. B. Stanibury Mountains, R.R. croealng, 1,900 

B. Pack MounUln, 8,087 

B, Rocky Faoa 8,188 

R.R, Feralmmcin Lttek, 1,755 

On VdSei/ Bimr. 

B. Mnrphy, C. H 1,614....... 

R.B. Notteley Blrer, T rnOet above montfa 1,504 

B Houtb of Valley R., (Hlwaeeee R.), 1,614 

B. VaUejtown, 1,B11 

On long^tlgi. 

B. Tathatn'i Gap B,68» 

B Joanna Bald 4,748 

B Winding StalM, 4,4J« 

B WaWroop Knob, 4,388 

B Boulder'i Knob, 4,801 

Chtoigah MounUdm. 
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GBOLOOT or HOJtTH CAROI.UtA. 

...Cold BpriDg Knob 4,448.. 

...WhtMOftk Knob, neu VtUejrtonn, *fiii\.. 

...B«ri'i Knob ,.,,.4,616.. 

...Weathermu'iBald, ^000.. 

...Comer KDob,<of three cwatlei,) 9,SW... 

...Bunett MounUfn, (,038... 

...Chunky 0»l, 4,B8B... 

...HedlockBald, 1^968... 

...CompauBkld, S,S88... 

...Tnaqnltuh HonnUin, fi^4... 

...EonebcU ^4n... 

,..V»lleyBJTerO«p 8,894.. , 

...Red Marble Gap, %9M... 

HanUhOA JTowUstiu. 

..Bnmbi^wnBald, 5,948... 

. . BamingtowQ Bald, north end, 5,10B... 

..BoekjBald, Jl,888... 

..TokeU 0^... 

..Wajah, 5,494... 

..NanUhalehOap, 4,168... 

. . Monday's, Nantebaleh River, ford, . . . .- 3,«8t . . . 

..TennMiee River, mouth of Alarka Creek, 1,SS0... 

: . UtUe Bald, 6,1M0. . . 

..Catoogajay Hountaic 6,064... 

..Albert HoDntaIn, 6,SS4... 

. . Nolen Moantalii, . .' 5,0M. . . 

..Pteken'sNose,.. 4,B88... 

Cemtt IfotmMni. 

. . Franklin, (C. H.), 3,141 .. . 

..Tenoeue River, near Franklin, 8,020... 

, .Yellow .Uiiantaln 6,188. . . 

..CoweeMonnUlns, ehain N. W. oflut, 4,773... 

. .Henderaoo'i, Pine Creek. 8,5T9... 

. . H. BaDingartoer'*, 8,300. . . 

..Aihe'B, , 8,876... 

..Watanga Gap, 8,380. . . 

..John Howard'! 3,18(1... 

..QrebbleGip between Cata.'^^ C>;eek and Little 

Savannab Creek, 3,506. . . 

..Jonea', Savannah Creek, 3,458... 

. . WUwn's, Bsvannah Creek 3,301 . . . 

. .Wild Cat Knob, 4,458. . . 

. . Cherry Tree Spring Knob 4,400. . . 

. . Bnuhy Fork Cap, 4,887. . . 

..Cowee Old Bald, 4,»n.,. 

..WeuahKnob 4,576... 
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IMTKODUOriOS. 



..Wew»hO*p ••■: ''^■■ 

..Ultle Bell Knob, *'^' ' 

. . UbDoUh Knob, 4,48B. . 

..RatUeaiiake Den, i,lm.- 

,.Blph MoonUi , .*,«l... 



UTuckia^ T'olbv. 



..I.ff 



...QuallMowD, malo store 

..Soco River, lord, i.ww... 

...Uoulhof Bmdlej'e Fork 8,808,. 

. . . Mouth of Cnllowbee River, (Tnek. R. ), 2,066, , 

, ., Mouth of Scott'B Creek, (Tuck. R), l.*"-.- 

, . .Month ol SBVannsh Creek 8,001 . . 

..Webster, {C,H.), ^..3,808.. 

, . , Month ot Cullowhee Creek, (Tuck. R.), 8,41 1 . . 

. ..Mouth of Bacch'B Creek, (Oconaluftee R.), 8,»W. ■ 

, , ,Uonth or Bradley's Fork, (OcotuJufte: R.), a,M», , 

..Month of Reven'B Fork, COeonaludee R.) 8*W.. 

...Month of Btralgbt Fork, (Ocontlnttoe R.) 8,478.. 

BaUam JTmntoina, 

.,,So«oGap, *.B*1-. 

...Road Gap, h»d of Scott'i Creek; 8,867.. 

. . .Old Field Mountain, S.IOO. . 

...Huckleberry Knob 5,48*,, 

. . .Enoi Plort'B BalBam e,<»7, , 

...Fno* Flott'B larm, north foot of chtin S,009.. 

. ..Jones' Balsam, (JaQaluika), north point, 6,338. . 

.,, Jones' Balsam, (JunaluBka), ionth point, e,OfiG,. 

...Gap south of last, 8,857,. 

,,.RockBt«DdKiMb, 6,«)3... 

..Brother Plolt, »,a«6,. 

. . , AmoB Flott'B BalBam, 6,278, . 

...Rocky Face fl,l«l,,, 

.,,Whlt«Bo«kRdg«, ,..,,S,Sa8,. 

...Black Bock 5,816.. 

...Panther Knob, :.... 6,860.. 

...Ferry Knob, 5,036.. 

...WestcnerBald, north peak 6,414.. 

...WesteoerBald, Pinnacle, 6,ae3.. 

. ..Love's saw mill, Richland Creek, 3,911 , . 

. . .McGnre'a farm, Richland Creek 8,385. . 

. . .Gap at head of Bcott'B Creek, 8,867. , 

...Richland Creek at Hedford's 2,938,. 

...LIckttone Mountain, S,T07.. 

. . . Deep Pigeon Gap 4,007. . 

. . . Cold Spring Mountain, 6,016, , 

...Double Spring "onntaln 8,880., 

.,. Richland Balsam, 6,425.. 

... Chimney Peak, 8,83*.. 

...Spruce Ridge Top, 8,018.. 
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(IBOLOaV OF NOBTH OASOI.IHA. 

LODfl Bkliam, E>,aSB... 

Old Bald, head otBicUudCnek 6,tSa... 

Selnhardt HonnUlD, C.IOO... 

Beech Gap fi,4«,,, 

Bieb HDtmtalD Bald S,0M... 

Mt Hardy, 6,139... 

TeoneBiee Bald, 4,600... 

Court Honae HoqdUId, 6,TS8.. 

Deril'a Coart Honw S,DM... 

Sam'B'Knob, fl^OBl... 

ShlniDgRock, 5,«88.. 

Celd MoDDtalD, 6,068... 



Ih I^geoK BbKT TiiU^. 

B HUr« farm, Crabtrea Creek 3,714. . . 

R. R. ...Gapatbeadof Rtchland Creek, S,4U... 

B Eait Fork of Pigeon, Tb. LeDolr' 2,8Sa. . . 

B. Forki o( Pigeon, Col. CaUwj'i, 2,701. . 

B ttayneavlle, C. H., 8,766.. 

B Qnai PUgah, 5,757.. 

B LltUo Pllgab, weet 4,7S4 . . 



in FoUiT if f^ttu* Broad. 

I Bomloy CoT«, 8. DavU'f 3,542... 

L Sulpliiir BrrtDgB, 8,093... 

1. Arterille, C.H 2,260... 

LR Marshall 1,«47... 

I Gadger'B, below Marahall, French Broad, ),B8S. . . 

1 0»b«gan'*i I-anrel River, 1,705... 

I Uck Log Peak, Walont Mountalna, 3,607. . . 

I. Cracker Knob, north olroad gap to Laurel, 8,60t... 

t. R. Month of Ivy RiTer, (French Broad,) 1,684. . 

1 "niree Fo ka of Big Ivy, 3,376. . 

) Squire BlackatockE, Stockvllle, 3,916... 

) Dfllingham'B, belor Yeatei' Knob 2,508. . 

t Wheeler's, oppo<lte Big Ivy Gap, 2,»B. . 

/n Oamy Slter Piilby. 

I Moatbof Cattail Fork, lot Caney Blver) 2,878.. 

{ Sandoter Gap, BDmrnlt of road 8,176.-. 

i BamsvUle, C. H , 9,840.. 

) Graen Mountain, 4,940.. 

SUuk Jfinmtebu, Jf. W. Chatn. 

i Blackatock'B Knob, 6,380... 

3 Yeatea' Knob, 6,975... 

1 Cock'* Comb 5,43H . 

i Potato Top fl,S93... 



Slack Sfountatnt, Jfirin Cii'H 
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, .Mt. Mitchell, 6,583. . . 

..Mt. Glbbs 8,6(11... 

..Stepps' O&p, cabin, 6,108... 

..Mt. Ballback, or Sngarloiif, 6,403... 

. .Black Dome, «,7ia. . 

..Dome Gap, 6,153.. 

..Balaam Cone, 6,671... 

. .Halrj Bear, 6,610. . 

..Bear Gap 8,23*.. 

. . Black B other, (Sandoi), 8,819. . 

. . CatUll Peak, 6,6H . . 

..Rocky Trail Gap, 8,880.. 

..Rocky Trail Peak, 8,468.. 

..Cattail Gap, 6,TaO.. 

..Deer MouDtalo, Dorth point,.. 
. . Long Ridge, aoQth polDt,. . 

..Long Ridge, middle point 6,250.. 

..Long Ridge, north point,.. 

•s Pyramid 8,3*8. . 

Craggy Sat/ge. 

..Big' raggy 6,000 

..Bull's Head 6,985 

. . Craggy Pinnacle, 6,046 

..Cedar Peak, Beet r«eHounUlna, 3,890 

Sioannanoa XtmniebM. 

..Tonng'a Knob,.. 4,S8T 

. .Flat Monntaln 4,878 

..Pinnacle, 8,885 

. .Ballard's Gap, 8,361 

, . .Chestnut Flat 8,964 

..Cedar Cliff, . 8,860 

..Mine Hole Gap, 3,687 

..Baebee Moontaln, 3,B09 

Mouataint about Fork* cf Toe SUier 

...Peak Honnlain, 8,088 

..Brash Creek Monntaln 4,03S 

...Brash Creek Gap 3,927 

..Grassy BIdge 4,146 

...Flat Rock, R. N. Fenland's, 2,TO6 : 

...Bob's Yellow Mountain, 4,989 

...Brlght's Yellow, 8,808 

...Toe River, ford near Autrej's, 3,547 

...South Toe BlTer, ford, BarnsTllle road 2,983 

ALTITUDES IN SPUKS EAST OP THE BLUE KIDGE. 



..Tryou Hoantaln,.. 
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d6 OBOLOGV or MOBTH CABOLIKA. 

B Pkcolet RlTar, Howard Qip r<»d BOO 

B Columbne, C. H., 1,1*S 

B. Comer Stone, mwked " N. C. " and "B. C.,"-liin , 

S. Whlt«alde Ford, Oreen River, 800 , 

B Bammitof road, near Earle's Mt 1,107 

S. BmhMt., 1,071 

B. 8«ndy Plaint, 1,020 

P. L Hogbaclc, (8. C.) 8,038 

P. r^ Glaasy Ht., <S. C), 3,678 

South Htmmtain*. 

■B Hickory Nut Mt. on Crooked Creek, 3,806 

B Cane Creek Gap, new- Brindletowo, 1,506 

p. L Silver Creek Knob, 2,833 

B Deal's Knob, 2,923 

P. L Blf Hiekory 8,083 

B Ben'i Knob, (about) . .3.801 

B fHeury'sForkof Calawba, Warllck's 019 

B Propat's Knob, 3,033 

JfoHii/aiiu on Bead WaUn <tfBMk Cntk and Catn«ba Jticrt 

B. Wood's Knob, 3,684 

B Greenlee Point 8,18B 

B Qnnter'a Peak 3,949 

B. L. Cheetnnt Woods 8,640 

B Machle'fl Spring Peak, 3,994 

B. R Buck Creek, lord at Carson's, 1,354 

B Spencer Elliott's, Buck Or ek, 1,870 

R, R Marlon, 1,405 

ft Mrd. Erwin's, Fleiuant Gardens, 1,355 

LIhvSU MoutUaiiu, (tc. 

Barnet Moore's, LlnvlUe River, 1,184 

John WarTlck'g, 1,S« 

Old School House, near Lin vllle River, 1,101 

Pinnacle o( LInvllle, 3,869 

Highest point of S. end otLlnviIle,(S.W. point), 8,786 

Spring at head of Paddy's Creek 3,4?8 

J. H. Greenlee's porcb 1,476 

North Fork River, crossing, LlnvUle Mt. road,. 1,013 

LlnvlUe Gap, head o( Paddy's Creek, 3,633 

Short Off, north summit, 8,105 

Table Rock 3,918 

HawksWll, 4,090 

Q«p between HawksblU and Table Rock, 3,931 



Sruihy Mountaim, Ac. 



B. HIbrilen, 

R. R. Lenoir, 

R, R — Patterson,.* 

B Col. J. C. Harper's, 

a. R. WarHor Gap, 
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IHTBODTJOnOH. 

. . Tadkin River, mouth ot WarrtoT Creek, 1,308. . 

. .Poor's Knob, Wilkes coont;, 3,065. . 

..Cool G»p, 1,856.. 

..WUkMboro, C H l.OtS.. 

. .Tadkln River at Wllkesboro (ord 988. . 

..Tajlorsrtlle, C. H., 1,26*.. 

..MorarlaD Creek, road, above Wllkeiboro, 1,211... 

..Renben Haze's, 1,093.. 

..De Joanielte's Store, Surrfcoaaty,..'. 1,40S... 

. .Elkln Factory, Surry county 919, . 

..Elkln Factory, Surry county, 915.. 

..RIchmoDd Hill, Yadkin county, ),080. , 

..Yadkin River, tord below last S05.. 

. .Judge Pearson 'e, 866. . 

. . East Bend, 1,088. . . 

..Glenn's Ferry, 770.. 

..BrookBlown, Forsyth county, 938.. 



PUol Mountain and rtgion. 

..Dallon's, 931... 

...Little Yadkin, near Dulton's, SaleiD road, 840.. 

, .Wolfe's, 3 miles from Pilot 8TT, . 

. .Pilot Mountain, summit, i 2,4% . . . 

. .Pilot Moua1«in, foot of cliff, 2,250.. . 

..Spring on Pilot Mountain, N. E. side, 1,761... 

..Hollow Road r.ap, at foot of Gordon's ML, 1,238... 

..Louis Creak, Mt. Airy road B34.. 

. .War Hill, J. Worth's 1,169.. . 

..Flat ShoaU Crcok, Mt. Atry road, 944... 

..Top of ridge 6 miles east of Mt. Aiiy, 1,119... 

. .Ararat River, near Ml. Airy, 988. . . 

..Stewart's Oi-ci, road, near Ml. Airy, l.OSS... 






Quaker Gap, 1,831 . . 

Moore's Knob, 3,583.. 

Danburj, C.H.,...: 838.. 

Dan River, ford near Danbury, 888. . 

Town Fork, ford near Germanton, 668.. 

Germanton, C. H., 732. . 

Germanton and Balcm road, top ot ridge, 979.. 

Germanlon and Salem road, Maddy Creek, 868.. 

Germanton and Salem road, 4t miles (rom S 1,01ft.. 

Einy'ii yfoiintain and rrgioH. 

L. King's Mountain, 1,650. . 

Crowder's Mountain 1,697.. 

Ridge south of last, 1,037.. 

Grier Love's porch, S14.. 

Dallas, C. H., 834.. 

Hoyle's Ferry, 681... 

Spencer's Mountain, 1,371... 

Conllucncn ot South Fork of Catawba, 500... 

IS 
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08 QEOLOCr OF HOKTII CAROLINA. 

RAILROAD PROFILES. 

.taanHe and f/brik Carafltia AiUrooff. 

C»rollna City, 10 I 

Newbeni depot, 13 

Dover Swamp, M 

KlDrton 45 

Sammit, 185 

Kmih Carolina Sallroad. 

(ioldsboro, 103 

L'ttle River, 86 

BooD Hill, IflO 

Nen»e River, 112 

Cl>7t«n 347 

Walnut Creek ■ 219 

Raleigh, d<iiot 31 7 

Snrainlt, 603 

MorrisTiUc 308 

Cedar Fork Church 4IS 

Durham, 400 

Summit, ■ 618 

StODc'a Crock, 463 

SDmmlt, 680 

HIllBboro', 539 

Eno, second eri>s«in;j, 5S4 

Snmmit, 735 

Mebanesellln, 687 

Back Creek, 5W 

Haw River, 523 

(Iraham 677 

Summit 760 

Rock Creek 665 

Summit TiS 

BuHalo Creek, 686 

drcensboro', depot, 848 

Buffalo, seeoDd crossing 796 

Summit, 897 

Bull RuD, TBI 

JameBtown 831 

High Point, 943 

Rich Fork, 649 

Islington, 778 

Swearing Creek, 658 

Summit, 682 

Tadktn River, 616 

Salisbury , 780 

Charlotte, depot, 726 

Caroliaa Central SaUread. 

Wilmington, depot, 10 

Northwest station, 60 

MarMlle, ;..,, 65 
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"Bwlodale, 187 Feci. 

Brown Uargh Swamp, (B 

BrowQ Marah Depot, 100 

Balden Depot, 105 

Bladenboni', 110 

HeSwMup, 90 

Lnmberton, C. H., 18S 

LambcT River, Snt crossing, 105 

Lumber River, third crotslng, 16S 

Mora Neck Station, 15B 

RcdBonkn, 176 

Argjle, I7S 

fflioe Heel 194 

Laurlnbarg 230 

Mcljuiriu's, BS8 

Gum Swmmp, 184 

Ijwrel BIdge. »45 

Ridge near Old Hundred, 837 

Joe's Creek, 249 

Horso Pen Branch, 270 

Kidge near Sand Hill Sution 412 

M^irk's Cmek, 360 

Beaverdam Branch, 224 

Falling Creek, Dear Eock Ingham 191 

Rockingham, depot, 210 

Rockingham. C. H., 274 

Hitchcock's Creek, H4, 

Pecdee RItb-, ( Yadkin), lOS 

Carr'g Mount, near Wadeaboro', 445 

BigBrowD Creek, SSS 

Lane's Creek, 835 

Anson and Union line, 456 

Summit, 22 miles from Wadcsboro,' G93 

Richardson's Creek, 43( 

Monroe, 886 

Charlotte, 725 

Sugar Creek, 650 

SammU 754 

HeCree's Creek, 663 

Summit 820 

Long Creek, 6»T 

Catawba River, 570 

SozeWa Feny road crossing, 893 

Hoyle's Creek, 992 

High Shoals Station 1,001 

lincolntOD, 866 

South Fork, '. 049 

Summit : 885 

Indian Creek, ^ 766 

Muddy Fork, 820 

EnBaloe Creek, 752 

Summit, 968 

Shelby, C. H. 875 

FIrat Broad River, , 889 

Brushy Creek, 736 
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Sandy Run, 778 

Pusite Creek, 840 

anmmlt, OT4 

3Mond Broad River 830 

Snnimit, (G. Eavea'), 1,117 

as miles east of Reedj P»lch Gtp 1,3W 

a.8 Bllea e«t ot Rcedj Patch G»p, 1,S78 

Reedy Patch Gap, 2,ai3 

Ralffgh (C Giatoa RaHrond. 

WeldoD, depot, 7i 

Weldon, Roanoke SO 

dummit, .- 210 

Oaston, 182 

dummlt, 307 

LltUeton, 380 

Macon, 376 

Warrenton Station, 451 

Rldgeway, 415 

HeudersoD TiOi 

KIttrell's, 417 

Tar mver, -Jte 

Fmnkllnton, 417 

Cedar Creek, 370 

Paclflc BUtion 449 

Summit, 480 

Wake county line, 384 

Neuae KlTer, 228 

Summit, SJS 

Crabtree Creek, SSH 

Raleigh, depot, 903 

JtatHyh dc Augiuta Afr-IAne HaOroad. 

Cary 495 

La«hley'> S34 

Merry Oaks 345 

Haw Etver, 175 

Deep Eivar, 175 

Sanf ord, 358 

Summit, i3!l 

Upper LItUe River 360 

Summit,....- ^ «!0 

Cr«ne'« Creek, 260 

Bammit 345 

Lower Little River, 251 

Sharon's Ridge, SOS 

DroinilDg Creek, 374 

Summit, 450 

Crossing of C. C. H. R., B mllei eaat of Rocklng^uim, 3tB 
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Walem JtatiTOad. 



Sanford, 853 feet. 

Egypt, depot, 263 " 

Bottom of CoaJ Sb&Tt, (belov te* level, 198 " 

Gair ST9 " 

Ore HIH, at (umace, 496 '■ 

FMmovt RaOnxid. 

Greensboro', Davle« street, 829 

Big Buffalo Creek, 788 

Little Buffalo Creek, 741 

Sugar Creek, 7;2 

jrorehead Statton 815 

Keedy Fork Creek AM 

Brown'a Sammlt, 800 

Beuaja Creek, Brst crossing;, flflS 

Benaja Station 678 

Haw River, 666 

Bfg Troublesome Creek B70 

Ltltle Troublesome Creek, 6M 

ReldsWIle, 828 

Rnffln Station , 707 

Felham Station, ■ ■ ■ ■ ISO 

State line 6B8 

Dan RJrer, (water) 386 

Xorlh Waltm. Xorth Carolina RaSi-oail 



Knighfs, «43 

Friendship, 8M 

^orlh Fork o/ Deep River, 871 

ff hlteheart's, B7« 

County line, W4 

Kemergyltle 1,016 

South Fork ot Maddy Creek, M3 

ETollow.Road crossing 959 

Walker's Creek 778 

Middle Fork of Huddy Creek 768 

Summit, 840 

BnahyFork, 7ST 

Ridge, 878 

Bath Branch, 906 

«alelll, depot, 884 

RiolToad SuTveg from Ortentbcrro to Cheraw. 

Oreensboru depot, t43 

Silver RuD, 779 

Buffalo Crrsk, 738 

Jamestoim road, 850 

Ballentlne's Store, HVi 

Deep River, 625 
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HlDibaw'a Ridge, 793 Feet, 

Old A»hboro roafl 701 " 

Plank Road, oppoilM Aahboro, 8S5 " 

Sninmlt between Deep S]*eTaiid Pedes 730 " 

Henderson'* BUm 881 " 

Qarborough's Store, 763 " 

Count; line ol McHitgomeiy and Rlcbnond, -62S " 

FayettcYille Plank Road, 545 " 

Old Scotch Fair Grounds, , 660 '■ 

Little Creek, 288 

■Catlege'e Creek 

Pedee {low water), 

Carolina Central Rallroail, 

Hitchcock's Creek 

Solomon's Creek 

Mark's Creek, 

, Jiaitroad Siaivyfiinn Woifcsftoro' lo Aihtbore'. 

Point opposite Wadesboro', 400 

Peedee Bivet 307 

Mt. GUead, .' 446 

Summit, 730 

Bock; Creek, , 836 

8. Zack' 883 

(Teit prong ol Little River, 698 

Summit, 853 

LltUe River, n3 

Point opposit! Ashboro', S4fi 

Walem North Carolina Railroad. 



Walnnt BrsDcb, 890 

Summit, 759 

Second Creek, 665 

Summit. 8S7 

Third Creek, 710 

Rowan and Iredell count; line, SS6 

etatesvllle, 940 

Tblrd Creek, second crossing SIO 

Summit, 930 

BackCrcek, MS 

Summit, , 958 

Cauwba River, (water), 763 

Summit, 878 

Maekllne Creek, 77» 

Summit, 1,036 

Hall's Store, 1,15* 

Drowning Creek, East Fork, 1,054 

Drowning Creek, Middle and West Fork 1,040 

Drowning Creek, 1,070 

Summit 1,270 
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Bridge Creek, 1,145 : 

dommtt, 1,878 

Double Bnuich 1,093 

Conelly'a Gap, 1,860 

Ward's Branch, 1,196 

Hunting Creek 1,080 

MorgantoD, 1,140 

SDver Creek 1,032 

Kaddj Creek, 1,090 

Stni HoneeGsp, 1,35B 

OppoBite Carson's, 1,284 

Catiwbs, opposite Mrs. Greenlee'e, 1,3W 

Point Tunnel, 1,623 

Mm Creek, fourth crossing, 1,610 

Falls of Catawba, 1,M1 

Wdgo between Mill Creekaod CaUwba, 3,309 

Swanoanoa Glap 3,867 

Swannanoa Tnnnel, 3,510 

Month of Flat Creek, 3 9,250 

Summit, 3,804 

Month o( Swannanoa, French Broad, 1,977 

CrosBingof French Broad, 1,964 

Alexander's Bridge, 1,796 

Mouth of Ivy, 1,6W 

MarahaU 1,647 

Rockj Bend 1,446 

MoantalD Island 1,864 

Warn Springs, 1,325 



Snilroad .fiirvtg from Xargatilon to Cranbirry. 

llorganton. Main Street, 1,184 

faUwba River, Fleming's ford, 1 019 

Upper Creek, at D. Fomej's, 1,011 

Head of Sleele's Creek, road crossing, 3 839 

Head of Upper Crook, Old Mr. Barrier's, 3 6U 

Gap of Jonoa' Wdgc, B. Barrier's, 3,757 

liap between head of WlUon's Cr. , and LlnTllle R., 8,773 

LbvlUe River, lo: d near Horshaw'e, 8,4S6 

Minor's Gap, (Blue Ridge), 3,738 

Toe River, Old Fields of Toe, 8,558 

Gap ot Smoky (Iron) Mt. road, 3,784 

Cranberry Cr., at Cranberry 3,051 

Slate line, 3,083 

Jtailroad Suney from AOiavUle to Saluda Gap. 

Ashevllle, 2,250 

Swannanoa, 1,991 

Stereai', 5 miles 2,289 

Branch, miles; 3,363 

Ridge, 8 loUes, 2,466 

Branch, 11 miles, 2,175 
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Ridge, IS miles, 3,879 Feet. 

Cano Creek, 1 4 miles, bank 2,134 " 

Bldge, 15 mUes, , 3,a» " 

Mud Creek, 17 mUea, 3,118 " 

Kidge 19 miles, 8,8BB " 

Crabtree Creek, 19 1-4 miles, 3,303 " 

Bldge, aO miles .c 3,811 " 

LitUa Mod Creek, 24 mUes 3,138 " 

Ridge, 2^ miles, 2,478 " 

Green River, 83 mile*, 2,057 " 

Saluda Gap, 34 miles, 3,398 " 

There is a large amount of materiRl bearing on the topography of the 
State Blill in hand, which is not ready for piiblieatkni, and there are also 
a great many snrveye, of railroads and canals, and plank roads of which 
copies have not yet been obtained. 

But any one who will take the trouble to Btiidy the abuve data witii 
the State map in hand will be able to realize for liimself the prominent 
and peculiar features of the topography of the State, and no one who 
does so can fail to see tiio important beai-ing which tlie subject has on the 
»yBtem of internal improvementti, or to see the defects of our present sys- 
tem, if such it can be called ; defects, the most glaring of which are due 
to a want ot the necessary topographical knowledge on the part of the 
public, and of those who organized some of the dominant and most ex- 
pensive parte of the scheme. A topographical map, though only approx- 
mate, and even rude, will be of inestimable value in preventing the like 
expensive mistakes in the future. And this is especially true of the more 
interior or western extensions of our public works ; the influence of the 
topography uf this section ought to be controlling. It ie proposed, as 
soon as all the existing sources of materials for the purpose are exhausted, 
and a few important connecting lines of barometrical levels can be run, to 
conetrnct a relief map of the State, beside the geological map, on tlie walls 
of the Museum. 

LATrrui>B3 AND LoNancDES. — Inasmuch as no tistrunomical observa- 
tions had ever been made, (so far as appears from any record, with one 
exception, to bo mentioned presently), to determine tlic geographical po- 
sition of even the most important points in the middle and western sec- 
tions of the State, it seemed desirable to ascertain at least approximately 
the errors of the positions commonly assigned to some of these points. 
For this purpose a good marine sextant and pocket chronometer were 
carried from Kaleigh, as a base, (whose position has been accurately de- 
termined by the Coast Survey), and a series of double altitude observa- 
tions of the sun were taken at a number of selected etatione, from Char- 
lotte and the neighborhood, to the western limit of the State. It will be 
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seen that eomeof tlicso determinations are quite ditferent from the valnes 
of the co-ordinates usually assigned to these in onr State maps. It is 
noticeahlo especially that all posiLions west of the Blue Bidgc are placed 
ioofar west on the common maps, e?en those whicli arc adopted and re- 
pnblished for tlieir own iiso by the Departments of the General Govern- 
ment. Thus, for example, Asheville is too tar west by about fonr miles, 
"Waynesvillo by more than 2, Webster by more than 8, and Duektown, 
(some 3 miles beyond the line), by 15 or 16. The last named is the most 
important. Observations were twice attempted at the State line, but the 
weather proving unfavorable, both attempts were failures. But a good 
series was obtained at Duektown, and the result may be received as a 
pretty good approximation to the truth. And if so, the length of the 
State must be reduced from the common estimate by 15 miles or more; 
that is, this dimension will shrink to 470 miles. This result is confirmed 
by the fact that the longitude of Bristol, Tennessee, whicli lies northeast 
of tliis reeion, is misplaced on the same maps by more than 10 miles, as 
ascertained by the Coast Survey observations at that point, on the occa- 
sion already alluded to. This reduction will bring our western boundary 
(by a second cmitreiction, but nmch more legitimate than the former), 
very nearly to the longitude of Cumberland Gap, beyond which the ex- 
isting maps give it a wide projection. A consequence of this shrinkage 
will be a considerable loss of territory also, probably sufScient to reduce 
the total to a round 50,000 square miles; if the calculation be correct in 
other respects; which is improbable, however, since it was no doubt 
made without reference to the obscure and uncertain history and actual 
position of our boundary lines. 

The determinations are the following, viz: 



Latitude. 


Longitude. 


Charlotte, 35° 15' 49" 


80° 49'.5 


Corner stone of State line, about 30 miles 




south of Charlotte, 34° 50' 29" 


80° 47'.1 


Lincolnton, 35° 32' 21" 


81° 17'.8 


Corner st<)ne in Polk county, 35° 14' 9" 


82° 10'.7 


Corner stone in Polk county, as determined 




by Dr. Caldwell, 35° 15' 11" 




Corner stone at confluence of Sonth Fork of 




Catawba, (Dr. C), 35° 9' 23" 




Asheville, 35° 35' 55" 


S2° 23'.5 


Waynesville, 35° 20' IS" 


82° 56'.0 


Webster, 35° 21' 43" 


83° 4'.1 


Duektown, r,5° 2' 50" 


84" 6'.0 
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ObservationB were made or attempted at a number of other points, but 
without Eiiccess, as the weather was unfavorable. An imperfect series of 
observstioDB was gotten, for example, at Murphy, and at the confluence 
of the South Fork of the Catawba, two of the most important of the 
points selected, but they are too defective to give resnlts worthy •>{ con- 
fidence. 

It la evidently a matter of Bome consequence that the t^tato of North 
Carolina shonld know more of her whereabouts on the planet, and how 
mneh there is of her ; and it is proposed to exte;nd the series of determi- 
nations, as it shall be convenient, so as to fix at least the boundaries and 
some of the more prominent physiograpliical features, and thus bring the 
State map into something lilce reasouablo correspondence with fttcts. As 
it is, not only the boandaries, as was seen, are much misplaced, but our 
geographers, who plainly would not " respect even the Equator," if we 
had one among us, have mislocated the Blue Ridge, in some cases even 
many miles. So that it is impossible without confusion and serious error, 
to use the existing maps.as the basis of a geological map of any detail. 

CUMATIOAL. 

The climate of Xorth Carolina has a range corresponding to the 
variety of its topographical features, upon which, to an important 
extent, its various special or regional climates are dependent. The 
average climate of the whole State, of whic-li that of the middtu division 
is a fair representative, places it in the wann temperate zone, or on the 
southern margin of the temperate zone, the limits of that zone lieing 
taken at the isothermals of 40° and 60°. Bnt on account of the peculiar 
geographical and topographical relations, its eastern margin being thrust 
ouiward a hundred miles beyond the position which the normal trend of 
the coast would give it, and almost into the edge of the great gulf stream, 
and its western end not only extending inland nearly five hundred miles, 
but being lifted into high table lands and lofty ridges and peaks, many of 
them more than a mile and a quarter in vertical height, the isotherms in- 
stead of keeping the parallels of latitude, arc turned southward with a 
rapid curvatnre as they approach the western section, nntii at length 
they cross them almost at right angles. 

So that whilo t!ic mean temperature of one extremity is both elevated 
and regulated, (or approximated toan insular character iu its distribution), 
that of the other is correspondingly depressed and carried up even to the 
colder half of tim temperate zone, giving us the climate of the Gulf States 
(Alabama and Texas), on the one hand, and of New England on the other 
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a trnly conlitiental range, within the narrow limits of one State. Indeed, 
if tlie length of the State were north ajid south, iaetead of eaet and west, 
stretching from South Corolina to New York, the variet; of its climates 
would not bo greater. 

The influence of climate on hnman comfort, indiistriee, progress, civil- 
ization is atl-pervadjng and despotic. The climate of Korth Carolina is 
one of the most important factors of her present and prospective condition 
and historj. It is therefore wortlty of careful inve- ligation and discussion 
in any attempt to study or to set forth the resources, advantages and 
capabilities of tlie State. And hence a system of ineteorolo(rical observa- 
tions was organized in 1871, with a view lo the elimJnatiun of thoeliraatie 
peculiarties of all the ditferent sections. Thirty stations were selected so 
as to cover the entire territory, and to give at least one observatory to 
every geographical, or topographical subdivision, and instruments and 
blanks were furnished and tnstrnctioDs given, (partly through the aid of 
the Smithsonian Institution in tlie first instanco). This scheme contem- 
plated only observations of the teinperatxtre, rainfall, clouds and winds, 
and omitted altogether two of the most important climatarchic elements, 
moisture and barometic pressure, mainly fur want of means to furnish the 
necessary instruments, but partly also for want of observers of sufficient 
leisure, ur skill, or interest. For appeal was necessarily made to the pub- 
lic spirit of individnal observers, there being no remuneration offered. 

Ot some thirty stations, reports for one year and npwards have been 
received from 24, the average number reporting at one time being 12 to 
15. It will be observed tiiat several considerable tracts of the State are 
uorepresentcd, as tor instance the region between Wilmington and Char- 
lotte and Greensboro', and that north of Greensboro' and Statcsville and 
west of Oxford, and especially the large and well marked climatogr&pbtc 
subdivision between the Catawba River, the 3lue Bidge and the southern 
border. The plateau of the upper French Broad, (Henderson and Trau- 
slvania counties), is also well worthy of special observations, as well as 
that of Haywood county, and of Yancey ; and again in the extreme east, 
the whole peninsula between the two great sounds is one of the most pe- 
culiar tracts of country to be found in a dozen states, and peculiar too iu 
many of those points especially connected witli and determinative of one 
or more of the elements of climate ; yet in these different sections it has 
not been practicable to find observers, although they have been sought 
very diligently and instruments, &c. sent to parties supposed to be suffi- 
dently interested and self denying; — and in a few eases reports have 
been received for one or several months. It is earnestly hoped that a 
better appreciation of the value of such observations to the whole State 
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SB well as to the particular eection immediately concerned, not to mention 
the wider and liiglior interests of meteorological science, will lead to the 
«arly filling of these wide gaps and to the resamption of observationa at 
other points wliero tliey have been intermitted for se^'eral years ; for, as 
is Biiffioiently evident on the slightest consideration, or from an inspection 
of the tabulated results of the observations liitherto > made, tlie valne of 
these series is proportioned to the number of years which they represeut. 

It is due to the Smithsonian Institution, which has done so m\ick for 
the climatology of the whole continent and for aeienw of meteorology, 
to say that the Survey has, in several instances, availed itself of its ob- 
servers, already secured and instructed and furr.ished. And after the 
making ont of the table of temperatures, here given, for all the stetions 
where observations are made for the Survey, or for which they were pro- 
curable from other eonrces, a number of others have been added from the 
proof sheet of a similar table, kindly furnished by Prof. Henry. 

The stations thus added to the list ara Gaston, Mnrfreesborough and 
Lake Scuppernong. The data for several other stations were obtained 
from the Agricultural Department reports, and from Blodget and from 
private records, — all derived however, I believe, from the records of ob 
servations procured by the Smithsonian Institution ; and the results of the 
computations of these have been ic several eases, ( Warrenton and Kenans- 
ville, for example), averaged with those of the Smithsonian proof sheet. 

The average for the different sections are the simple means of the 
averages for all the stations withiu their respective limics; that for the 
State is obtained from the sectional averages by giving to them a weight 
proportioned to their geographical extent ; that is, to eastern, middle and 
western, a relative value of 5, 4 and 1, respectively. 

Mean Trmperatches. — The table given below, contains the results of 
the computation and discussion of all the accessible data ; and it wilt be 
eeeu that they present many features of singular interest, notwithstanding 
the brief term of the observations at a number of the stations. 

A full discussion of these results is reserved for a future occasion and 
R more (MUipleto and ample collection of materials; bnt there are some 
salient points which will not be affected by any amplification of observa- 
tions, that aro worthy of note. 

By comparing the averages for the State with the corresponding figures 
for the different regions, it appears that the cidumn for the middle sec- 
tion is almost identical with that for the entire State. These general 
averages are aleo repeated with notable exactness in the stational columns 
for Oxford, Chapel Hill and Albemarle, and the Charlotte column is but 
little variant. If a line be drawn through tiie three first named points. 
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it will be very nearly direct, aiid will very well represent the isotlierin of 
59°. It is nutieeably parallel to the Smoky MountHins and the coast, and 
ia midwiiy between them. And thus a system of lines connecting the 
different points nf equal mean annnal temporature would represent 
graphically one of the cliief characteristics of the climate and show its 
intimatG dependence upon topographical conditions. And similar charts 
fur the iieH»:>nn] and monthly means wonld bring to light many unsns- 
pecied ])ccnliarities of the different regions and wonld develop most im- 
portant hearings npoii their special agricultnral adaptations. 

The reprcnentative stations, whose colnmns of averages are closely cor- 
respondent with thoso of the different divisions, arc Poplar Branch for 
the ca^itcni, Oxford for the middle and Asheville for the western. Such 
stations are of conree the most important, and are indicated by these re- 
snlts as the proper points for permanent and completely furnished me- 
teorological observatories. 

It may be noted further that the columns for the spring and autumn 
means are, at almost all the stations, very nearly the same as the animal, 
and tlie average of the two is still nearer to it. 

The influence of the Atlantic on the :;limate of the coast stations is ob- 
servable chiefly in ditninisliing the difference between the temperatnre of 
sumtiier and winter, and this is effected by ati elevation of the latter; but 
this is iiuly seen in iho stations south of Hatteras. The diSerence in the 
January and July means lor tins part of the coast is about 33°, while the 
corresponding figures for the middle region is about 40°. The effect of 
the nionntaioxi npon the difference of the summer and winter means is 
similar, but less, the amount being about 35" ; it is produced, however, 
chiefly by depressing that of the summer. 

And it may be here observed that the difference in the general features 
of tlie coast region north of Hatteras, (the Sound region), and the lower 
coast is so marked as to justify the separation of these tracts into two 
climatic sub-divisiutis. 

It is also worthy of note that the Iu>Ueat month is July, and the coldest, 
DecerrAer. In the north"- ^ portions of the continent January is the 
coldest month. 

The average July temperatnre lor the whole Northern Hemisphere is- 
71°; and that for January, 49° ; the former figure represents the cor- 
responding fact for the western division of ?T^rth Carolina, and the latter 
for the sonthern coast. 
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MONTHLY, SEASONAL, AND ANNUAL MEAN TEMPEBA- 
THEIR AVERAGES FOR THE DIFFERENT 



Namk of Statiow. 



Ashevillf, ^ 

Albenmrle,^' 

Bakers ville, 

Boone,t 

Beaufort, 

Charlotte, 

Chapel Hill, 

Davidnoii Collcf^e, 

Eden ton, 

Fayctteville. 

Forest Hill,i 

Franklin, 

GolJaboro', 

Gaston, 

Greenehoru', 

Keiiansville, 

Lake Seiippeniorig, 

Lc-noir, 

Murl'rcesboro', 

Murphy, 

Nftwborn, 

Oxford, 

Poplar Branch, I 

Raleigh. 

Statcsvillc,* 

Scotland Neck,§ 

Stagg'a Creek,** 

Smithvillc, 

Tarboro', 

Weldon, 

Wilmington, 

Warren ton, 

EoEtern DiviBion, 

Middle Division, 

Western Division, 

Stale, 



39 45 

42 47 

-37 38 
34 
44 14i) 

43 49 
1 



77 
77 
75 
74 76 

7« ;79 



79 
80 
78 
73 -76 

7fi i77 
71 |74 
76 80 
75 81 
75 Isi 
76 



♦Station a few miles from town. 

tDecember has observations for only one year. 

jObscr^-Rtions for several months incomplete. 
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TL-RES FOli A PERIOD OF YEARS, AT 32 STATIONS, AND 
REGIONS, AND FOB THE STATE. 





o 


1 




M 


M 




i 

s 


II 




Obskevehs 




i 
■ji 

53 


3Q 
72 


< 


i 


I J 


< - 




AnTHOKlTIKfi. 


1 


54 


38 


54.3 ' 36 36' 


82 28 


2250 


6J 


Aston & HhicIj. 


2 


56 


77 


57 


40 


57.8 


35 18 i SO. 1 1 


650 


4 


Ap. Dep'tnlent. 


3 


51 


71 


52 


36 


52 6 


36 3 82 6 


2660 


1 


J.H. Grceue. 


4 


47 


68 


48 


32 


48.7 


36 14181 .39 


3250 


3 


W. B, Coiincill. 


5 


59 


78 


65 


45 


02.0 


34 42 


76 40 


12 


6 


J. Rnniloj. 
G. B. Ilani.B. 


6 


59 


77 


58 


40 


6S.S 


36 10 


80 60 


725 


3 


7 


59 


76 


61 


42 


59.6 


35 54 


79 17 


570 


171 


Mrj. C. P. Sponccr. 
W.O.Kerr. 


S 


58 


76 


65 


43 


58.0 


35 32 


80 51 


850 


2 


9 


57 


78 


60 


40 


68.8 


36 4 


76 41 


30 


2 


Mrs. M. A. lliiicK. 


10 


59 


79 


60 


40 


59.7 


35 5 


78 63 


75 


1 


J. M. Sherwood. 


11 


54 


70 


52 


40 


54.3 


35 16 


SS 4 


2500 


1 


Mrs. D. D. D«vic6. 


12 


54 


70 


53 


40 


54.4 


35 13 


S3 15 


2141 


2 


Mrs. A. Siler, 


13 


61 


80 


62 


45 


61.7 


35 21 


78 2 


102 


4 


Ag. Dep'tinent. 


14 


56 


70 


58 


40 


57.4 


36 28 


77 38 


152 


4 


16 


60 


78 


62 


41 


60.3 


36 6 


79 50 


843 


3 


S. A. Howard. 


16 


60 


79 


59 


46 


61.3 


34 58 


77 58 


60 


2 


S. I. 


17 


56 


75 


60 


44 


59.4 


35 50 


76 18 


25 


3 


S.I. 


18 


55 


74 


55 


38 


65.5 


35 57 


81 34 


1185 


3 


Dr. E. L. Bcall. 


10 


58 


76 


59 


43 


58.8 


36 26 


77 1 


76 


4 


S.I. 


20 


56 


72 


63 


39 


65.2 


35 6 


83 29 


1614 


2i 


Wm. Beal. 


21 


59 


78 


63 


46 


61.8 


35 6 


77 2 


12 


2* 


B. Berry. 


22 


57 


78 


58 


40 


68.2 


36 19 


78 41 


476 


7 


Dr. W. E. Hicke. 


23 


57 


79 


62 


43 


60.1 


36 14 


76 00 


19 


2 


J. M. Woodhonse. 


21 


58 


78 


60 


40 


69.1 


35 47 


78 41 


360 


4 


P. A. Wiley. 
Dr. J. A. Allison. 


25 


53 


74 


54 


36 


54.5 


36 47 


80 53 


940 


7 


26 


56 


75 


47 


41 


67.2 


36 7 


77 32 


60 


2 


J. M. Smith. 


27 


51 


70 


50 


.56 


51.8 


36 26 


81 33 


3000 


111 


J. 0. Wilcox. 


28 


64 


89 


«7 


50 


65.7 


34 00 


78 5 


20 


8 


Mil. Poet. 


29 


66 


V 


69 


39 


57.8 


36 52 


77 40 


50 


1 


R. H. Austin. 


30 


57 


78 


56 


40 


67.8 


36 23 


77 45 


72 


3 


T. A. Clark. 


31 


62 


79 


63 


48 


63.0 


34 17 


77 58 


60 


3 


Rev. D. Morrelle. 


32 
33 
34 
35 
36 


54 
59 
57 
52 
57 


77 
79 
77 
70 
77 


69 
60 
59 
52 
59 


40 
46 
44 
37 
41 


67.7 
60.3 
58.2 
53.1 
68.7 


36 24 


78 16 


«« 


1 


S.I. 



JCurritnek county. S. I. SmithBonifto loititiition. 
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The coldest station is Boone, (which is also the highest) ; and the 
warmest is Sniithville. It would be a mntter of much interest to have a 
record of observations for tho platean of nppcr Linville, at the foot of the 
Grandfather, nearly 1,000 feet higher than Boone. We should then have 
both extremes. The annual mean temperature for the western division 
is 53°. I. If we take only the three highest stations, (those nearest to 
this plateau), the average is 51* ; the two liighest g^ive 50°.2; tho single 
highest, 48''.7. The difference of the isotherms for Asheville and Boone 
is 5°,6, for a difference of 1,000 feet in elevation ; and a difference of 300 
feet between Aehcville and Bakersville gives 1".8, or 6" per 1,000 feet: 
so that it is quite within limits to place the isotherms for the Linville pla- 
teau at 45°. Taking that for Boone as representing the lower extreme, 
tho isothermal range within the State is 17° : if the conjectural number 
for the Linville section be substituted, it is above 20'^, 

And there are many other regional and local climatic pecnliarities which 
are well worthy of study, as for example, the very low range of the thermal 
means at the Statesville station, which is in fact climatically allied to the 
, western instead of the middle section ; and, by contrast, the higher range 
uf the Lenoir station, which is more elevated and mncli nearer the Blue 
Ridge ; and yet other phcnonicna not shown in the tabular abstracts, as 
the singular manner in which areas of Kurldon winter cold, approaching 
from higher latitudes protrude long and narrow sinuses acroBs the State, 
leaving parallel tracts, east and west, little or not at all affected; and 
again the sudden reduction of the temperature over a limited tract, un- 
connected with any other area from which it could have been propagated, 
as if a tract of the upper strata of cold air had dropped from the clouds. 
These and a multitude of interesting meteorological phenomena must 
wait until another volume, fur discussion, and even for adequate state- 
ment. 

Such art- scimo of the more notable points which are obvious from a 
simple iris|}cctl(>n uf the table and a comparison of its different parts- 
among themselves. 

If B wider comparison be instituted between these columns and similar 
abstracts of temperature observations for other states and coiintriea, yet 
more important features emerge. 

To begin with one of the last points mentioned, — the isothermal- 
j-ange, —while it is not less than 20° in North Carolina, it is 8° io New 
York, and 6° in Hassachnsetts. And any one who will take the trouble 
to trace the isotherm of 66° and 45° across the continent, ae in Blodget's 
charts, for example, will be able to realize the marvelloas extent of the 
climatic range which the territory of one Stats presents. The former,. 
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starting from tlie soiitlieast corner of tlite State sweeps down through the 
southern lialfof Georgia and Alabama, many miSes below Montgomery, 
»nd in fact touches Mobile Bay (isotherm 65°. 8), and crossing the Mis- 
siaeippi a little above Natchez, makes a soutliward bend by Austin, Texas, 
And after a slight upward curve reaches the eautern escarpment of the 
great western plateau, and then " nms down the longitude" into Mexico, 
making its final appearance in southern California on tho Pacific coast. 
The other line, of 45'', starting on tho coast at Portland, Maine, and 
bending gently sonthward nntil it tenches tho northern edge of western 
Masschnsetts, mnkea a sudden sweep to the north through Lake Cham- 
plain into the valley of the St. Lawrence, and then trends west a little 
south along the northern coastof Ontario, byToronto, across the middle of 
Lake Michigan, and again with a northwest sweep through St. Paul, rises 
quite into the British Dominion in the valley of tho Sascatchewan, beyond 
the parallel of 50° ; and only after reaching the flanks of the Rocky 
Mountains does it tench, by a sudden southward plunge, the latitude of 
the Grandfather Mountain. So that these two lines encloEc almost the 
whole United States and a portion of British America and Mexico. 

The mean for the State, which is nearly 59°, if mapped, would enter 
its territory from Virginia, in Granville county, and leave it in Mecklen-t 
burg, and after making a wide curve into South Carolina and Georgia, 
around the sonthwestern end of the Appalachians, return to the par- 
allel of 36^° about midway of the State of Tennessee. 

If the geography of this line be traced through Europu and Asia, it 
will give a clue to still wider climatic relationships. It touches the Eu- 
ropean coast a little north of Lisbon, and passing through Madrid, hugs 
the upper coast of the Mediterranean round by Genoa, and bearing down 
through middle Italy by Florence, turns again east by Constantinople, 
Trebizond, and on through the heart of China, passing near Shanghai, 
reaches the Pacific in the latitude of southern Japan. And if the two 
extreme isotherms of the State, say only 48° and 66°, bo followed aronnd 
the globe, they will be found to enclose a zone within which lie nearly all 
the great centres of tho population and power and civilization of the ba- 
man race, both ancient and modem, in the old world and the new. Bat 
climate, even so far as dependent on temperature, is not wholly expressed 
by the annual isotherms. On the contrary, as long since pointed out by 
Hnmboldt, a most "important inflncnce is exercised on vegetation and 
agricnltare, on the cnltivation of fruit, and on the comfort of mankind, by 
diSerences in the distribution of tho same mean temperature through the 
different seasons of the year." " If in a thermic scale of different kinds 
of cnltivation, we begin with those plants which require the hottest cli' 
19 
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mate, ae the vanilla, tlie cocoa, banana, and cocoa-nut, and proceed Co pine 
applet, the sugar cane, coffee, fruit-bearing date-treei, the cottoD-tree, 
citron, olives, edible chestnuts, and vines producing potable wine, an ex- 
act geographical consideration of the limits of cultivation will teach ns 
that other climatic relations besides those of mean annual tompemtiirc aru 
involved in these phenomena. Taking an example, for instance, from 
the cultivation of the vine, we tind that in order to procure potable wine, 
itie reqnisite that the mean annual heat should exceed 49°, that the win- 
ter temperature should be upward of 33°, and the mean anmmcr tem- 
perature upward of 6i°. At Bordeaux, the moan annual, winter, sum- 
mer, and autumn temperature are respectively 57°, 43°, 71°, and 58°. 
In the plains near the Baltic, where a wine ie produced that can scarcely 
be considered potable, those numbers are as follows : 47°. 5, 31°, 63°. 7, 
and 47°.5." It will be observed that ibe corresponding numbers for the 
coldest station in North Carolina are all in excess of those last, viz : 4S°.7, 
32°, 6S° and 4S° ; and also that those for the middle division of the Slate, 
(and the averages for the whole), differ but little from the topical series of 
Bordeaux, viz : 58°. 2, 40°, 77°, 5!)°. And when it is further considered that 
the same determinant aeries, fur the western section of the State, lies 
■ about midway between those of Bordeaux and the Baltic, viz : 53°, 37°, 
70° and 52° ; and that those for the eastern division exceed the Bordeaux 
seriee but little, being respectively 60°, 44°, 70°, 61° ; it is apparent that, 
so far as the cultivation of the vine is concerned, the whole State lies 
within the favored tract. Middle and cnslcrn North Carolina correspond 
to middle and sonthcrn France, and western North Carolina to northern 
France and Belginm. And all tlio climates of Italy, from Palermo to 
Milan and Venice, are represented. These points will be best under- 
stood, in the absence of illuBtrative charts, by a few comparative columns 
of figures, for a few representative localities, as follows: 
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Maximay Minima and Range of Temperature. — The table pp. 70,77, 
gives the average ininiiuuin temperatnre and the average inaximnin at s 
dozen etatioDB where obBervations have been taken for the longest pe- 
riods and are most complete, or where the point of observation is of high 
representative value ; and also the means of the maxima and minima of 
the stations in each division of the State and the means fur the whole 
State. Thus the lowest reading of the thermometer to be expected at 
Ashevillo in January is 10° and the lowest for the jear 7° (in Decem- 
ber); the highest for January or December 63"; the highest for the 
joar, 86° (in July). 

The lowest reading of all the stations is 4°, at Boone, (in Jan.), the 
highest 102°, in July, at Goldsboro. The lowest range of the ther- 
mometer for the eastern division of the State is seen to be 17°, and may 
be expected to be reached in Dec, for the middle 13°, and for the wes- 
tern 8°. 

The greatest monthly thermal range is foimd in the winter moiitliE, and 
the least in July, (the latter being about half as much aa the former) ; .the 
greatest seasonal range is in spriag and aiitnmn, and the least in summer. 
The average of the yearly ihermometrio range for the whole State is 
78° ; the greatest yearly range is found at Weldon, 91°, and the least at 
Beaufort, 70°; no doubt Stntthville gives stilt less. 

The extreme limits touched by the thermometer are often very differ- 
ent in regions of the same, annual temperature. The most marked char- 
acteristic of littoral and insular climates {se:Khibited in the diminution of 
the thermal range, — the approximation of the maxima and minima, of 
the January and July temperatures, the elimination of wide, as wellasof 
audden fluctuations of the thermometer, which are so characteristic of in- 
terior and rigorous climates. It will have been observed, in the above 
comparative table of temperatures, that the points of nearly the same 
yearly means in the nortltcrn part of the eoutinent are characterized by 
a wider thermal range than the corresponding points in North Carolina. 
Tlie diflFerence of the January and July temperatures for Cambridge, for 
instance, is 41°, while that fur Boone is 3<i° (39° for Dec.), and as we re- 
cede from the coast, the difference becomes more marked, being 44^° at 
Weat Point, above 47" at Chicago, and 55^" at Dubuque. We have seen 
that the greatest difference in this State is that for the middle BCCtioD, 
viz : 40°, while that for the coast is 33", and for the mountains 35''. 

Bat if instead of the differences of the monthly means, we compare 
the differences of the maxima and minima, the contrast will be still more 
striking. At Dnbuque, the only point for which the necessary data are at 
hand, the range for January is above 59°, (from + 46* to — 131°), that for 
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July is 36^ (from 58" to 94°), and for tlie year 112", (from — 18° to 
+ 94°). The contrast which these figures present to the correBpoiidiDg 
data, (33°, 27° and 80°), for the only point of observation in North Car- 
olina which receives the same annoal amount of heat, is very great. And 
if the abeolnte maxima and minima were compared, the result would be 
still more striking. Taking the highest and loweEt accessible records for 
Dubnque in ten years, 99° and — 29", (last winter it went to — 35°), the 
absolute range rises to 130° ; while in Eoono there is no record below 3° 
and Done above 00°, so that the greatest absolute range is under 90^. 
And it is not greater for any part of the State. And those who have 
noticed the current ineather reports of the last few years can hardly have 
failed to notice that during the prevalence of the most fearful cold for 
several days over the whole northern tier of States, 30*, 35° and 40° 
below zero, from Boston through New York to Iowa, the thermometer 
here in middle North Carolina scarcely reached the freezing point. And 
cveFi during this present January, 1875, while the telegraph reports 20° 
to 25° htl&tti zero in various places north, the lowest record here in Kaleigh 
during the same week is 27'' ab<yee zero. 

And eo in midsummer, while the daily telegraphic reports from the 
north show 98° and 100°, the thermometer ranges here from 90° to 93*, 
rarely reaching 95°. 

The importance of such climatic data to a proper understanding and 
estimation of the adaptation of a country or region to human indnstries 
and comfort and longevity, is only beginning to be appreciated. These 
are in fact the most important characteristics of climates, both as concerns 
vegetable and animal life, and it has come to be recognized as a sani- 
tary fact of great importance that there is a most intimate relation between 
the death-rate in the bnman family and the range of the thermometer. 
" The severity of the strain of extreme climates on the human system is 
shown in a striking manner in the rapidly increasing death-rate according 
as the diSerenco between the July and January temperatures is increased. 
Thus the mortality is B per cent, greater in England than in Scotland, 
the climate of the latter country being more equable or insular in its 
character; and it is found on advancing into the Continent of Europe^ 
that the more extreme the climate becomes, so much the more is the 
death-rate increased." (Buchan), The same thing will no doubt bo 
found in passing from the more littoral and equable climates of the Ameri- 
can sbures into the rigorous conditions which prevail in the interior. 
Slodget says, to a very full discussion of the relations of disease to cli- 
mate, *' All forms of disease of the respiratory organs inereatt as the 
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iemperalvre decreases with like conditions of humidity ; and increases 
still more directly with the greater variablences of the climate." 

Indeed, so cloae is the relation between cliinnte and the phyeical well 
being of man, that certain classoa of diseases arc distinctly cHmatographical 
afiections, and are eliminated by proper climatic conditions. So well re- 
eogaized is this fact that ono of the most interesting and elaborate of the 
reports of the last census of tlio United States contains disease charts, — 
maps of the geographical range of certain causes of human mortality. 

And it is worthy of note, that one of the two tracts in the whole terri- 
tory of the United States, which is absolutely or almost free from that 
scourge of rigorous and extreme climates, pulmonary consumption, is lo- 
cated by these census maps along the plateau cast of the Blue Bidge in 
North Carolina, to which the nearest meteorological station is that of Le- 
noir, which has been pointed out above as contrasted in the equability of 
its temperature with stations more than lOO miles east, and of less ele- 
vation. One of the causes, (which, however, cannot now be discussed), 
is doubtless the fact that this region is sheltered on two sides by the prox- 
imity of the Blue Kidgc, which here reaches its extreme altitude, and 
stands as a protecting wall against the two prevalent and weather-con- 
trolling winds from the interior, those from the southwest and northwest, 
(and indeed fi-om rho north as well). 

Springs. — Tlie list of springs given below is added here on account of 
the well known relation between the temperature of such sources (and 
that of wells, when they come from a depth of forty feet and upwards,) 
and the mean annual temperature, the former being a very fair expression 
of the latter. It will be seen that the observations with instruments 
receive a singularly strong confirmation from this source, as far as the evi- 
dence goes. The altitude is given, at least approximately, so that the 
effect of elevation may be eliminated, by allowing 3° for every 1,000 feet. 

LOCALirr. ELEVATION, TBMP, 



Cherokee, McDaniel Buld, 


4,300 feet. 


48° 


MadiEoD, Big Biitr, 


4,500 " 


49 


Big B«1<1, 


5,350 " 


43 


Yancey, Proffitt's, 


3,300 " 


49 


" Black Mountain, about 


6,500 " 


40 


Burnstille, well. 


2,800 " 


62.6 


D. G. Kaj'a, near BiinisviUe, 


2,900 « 


52.5 


Mitchell, Roan, abont 


5,000 " 


49.3 


" " Cold Spring, 


6,100 " 


45,1 


Flat Eock, Penland's, 


2,800 " 


61 
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LocAinr. 


ELBVAtlOH. 


TBMP. 


Hitcb'jU, Hump Back, Blue Eidge, 


4,300 " 


49.2 


Wstanga, Morris', " " 


3,500 " 


62.5 


Alleghany, foot of Bnllhead Mountain, 


3,300 " 


54.5 


Transylvania, Little River, near Thomas', 


2,800 " 


54.2 


Henderson, Bear Wallow Mountain, 


2,800 " 


52 


Buncombe, Lsnrel Spring, Pinnacle, 


2,700 " 


62 


" Hickory Nnt Gap, Sherrin'e, 


2,700 " 


64 


Mine Holo Gap, 


2,600 '• 


64.5 


McDowell, Uawksbill, about 


3,600 " 


51.8 


" SbortoH; 


2,800 " 


66.4 


Paddy's Spring. Lin. Mountain, 


2,200 " 


64.8 


J. H. Grccnloc'a well. 


1,400 " 


66 


Snrry, Pilot Mountain, 


1,760 " 


64 


Yadkin, Judge Pearson's, 


960 " 


67 


" J. R. Dodges', 


900 " 


67.2 


Alexander, Taylorsville, well. 


1,280 " 


57.1 


Cleveland, Patterson spring, abont 


900 " 


58 


Moore, Carthage, 3 wells, about 


460 " 


60.3 


Franklin, Dodd's Spring, (Emmons), about 


300 " 


60 



If the redaction bo mado of «11 the above springs wliicii are fonnd in 
the mooDtain section to the average level of 2,600 feet, the average of all 
these temperatures so correeted will give 51° for the mean aniinal tein- 
peratnre of tlie region, which is very near that of the table. A similar 
reduction for all the springs of the piedmont section gives 57°, a rcsnlt 
nearly coincident with that from direct observation. 

Rainfall. — This important element of the climates of North Carolina 
is developed by the accompanying table, page 83. The variation in 
amount, in the difierent sections, is considerable, but the whole State be- 
longs to the region of North America which is cliaracterized by the 
largest precipitation, this region having its centre a little southwest of lis, 
in Alabama, and extending to the On1f coast and beyond the Mississippi 
and northward to the Ohio. Within this region the average annual pre- 
cipitation is abont SO inches, the maximum rising above 60 in the centre, 
and the amonnt diminishing northward and westward, to abont 40 in the 
north and northeastern States, 30 along the lakes and on the npper Mis- 
sissippi ; beyond which it falls to 15 and even 10 in some parts of the 
Great Plains, and reaching the minimum of 5 inches in a small tract of 
sontbern California. Over a limited belt of the Oregon coast it rises 
again to 50 and npwards. The average for the States along the Missis- 



jvCoc^lc 



82 GEOLOOT or NOBTU CASOLINA. 

sippi and eastward is probably a littlo above 45, and for the western lialf 
of the United States it ia about 20, to that for the whole it is a little more 
than 30 itiiiheB. In the constmction of the table for North Carolina, tho 
stations are omitted for which the obscrvatiooB do not cover 2 years. 

This tabl5 shows a very great variation in the amount of aonnal pra- 
cipitation from station to station ; and at aome of then:i the amount is ex- 
traordinary, — far beyond the average even for this very terra of years, 
1S71 to 1874 ; but the average for tlie whole State and for every region 
is notably high ; although for a few statione, as Greensboro', it is abnor- 
mally low. In Blodget's rain chart there is only a small section in tht 
southeast corner of the State which is credited with bo large an amoune 
as 48 inches, while a strip along the Blue Ridge is set down at 36 inches ; 
and the average for the State has been commonly given as about 45 
inches. Bat for the past few years the average is greater than this for 
the middle region and still larger for the two other dtvisioDS : so that 
the average for the whole rises above 53 inches. It is necessary that ob- 
servations be coatinned through a long series of years, in order to elimi- 
nate the effect of irregalaritiee and (perhaps) periodic variations in the 
amount of annaal precipitation. Bnt the present results seem to justify 
the conclusion that the average for the State has been heretofore placed 
at too low a figure, the deduction having been made from insufficient 
data, the stations being far too few and distant, and too partial in their 
distribution. 

The qnantity of rainfall is hardly more important than its distribu- 
tion through the season of the year. Some portions of the earth which 
have an abundance of precipitation are almost uninhabitable on account 
of its unequal distribution ; being overwhelmed by fioods at one season 
and parched by drought at another. In this State, ae may be seen from 
the table, the variation from month to month, and from season to season 
is very slight. On the whole, more rain falls in summer than in any 
other season, and the amount for winter stands next in order of magni- 
tude. The most rainy month is July, and the next in order is February ; 
but there is properly speaking no dry season or wei season, in any part 
of Korth Carolina. 

The amount of precipitation in Europe, although very different from 
country to country, diminishing in general, with the distance from sea 
coasts and high mountains, is usually less than in this ooontry. A few 
examples of notable localities in the old world are given by way of com- 
parison, viz: London 21, Liverpool 34, Glasgow 21, Paris 23, Dijon 81, 
Uaraeilles 20, Bordeaux 34, Madrid 10, Berlin 24, Copenhagen 18, Milan 
38, Borne 31, Naples 30, St. Petersburg 18, Fckin 27, Canton 69. 
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Snow. — TLo records of the Gtations are not full enough nor of euffi- 
cientlj long continnancQ to giro entirel; Batiefactory results, in regard to 
the amount and dietribntion of enow, bat the observations of 17 etations 
in 1S72, show that the total fall of anow for that year averaged 6 inches 
for the whole State, 4 inches in the mountains, and 6^ in the middle and 
eastDm divisions; and the average for three years, (inclading 1S72), for 
the State, deduced from observations at 5 stations, is also 6 inches, the 
largest average for a single station, 11} inches, occurring at Boone. It is 
proper to state that the average for a larger number of years will proba- 
bly be somewhat above the amount given by these last three, as thisfeat- 
ure of the winters in this latitude is very variable, in some winters afall 
of 4 or 6 inches occurringat one time, and at lung intervals even 10 and 

12 inches, as in 1857. 

It is observable that the yearly amount of snow-fall is not greater in 
the monntains than in the cismontane regions. This result traverses the 
common impression ; but there is a strong confirmation of it in the well 
inown fact, attested by tlie most intelligent observers, that the wild 
monntain pastures do not become inaccessible to cattle grazing, by reason 
of the obstruction of snow, oflener than about once in seven years. 

^roals.—'Sbe first frosts of autumn may be expected about October 

13 J occurring once in the last three years on the 2nd., at three of the 
western etations, and as late as November i, at one point of tlieeastern 
division ; and the date of the last frost of spring is about April 21 ; oC: 
caeionally falling however, as early as the 13th, and once in the three 
years, at some of the mountain stations, quite abnormally, na lato as 
May 20. 

There are portions of territory iu the western region, that are exempt 
from frosts altogether. These are found in narrow zones along the Aanks 
of various monntain ranges, and are known as "frostless belts." They 
are from a few rods wide to several hundred yards, and their boundaries 
are said to be very narrowly defined and to remain quite permanently 
fixed. Mr. Silas McDowell, a very intelligent observer in Macon county, 
seems to have been the first to call attention to thii fact; and he has 
traced the limits of some of these tracts, and finds tlie lines Bo sharply 
drawn, that one half of a shrub will be frost-killed, and the other un- 
affected. It would occupy too mneh spaee to discuss here the causes of 
this phenomenon ; sntfiee it to say, that it is due to the Tiocturnal sratifica- 
tion of the atmosphere of these mountain-enclosed basins, the different 
horizontal belts, having different degrees of humidity, whereby the sur- 
face radiation is controlled. 

The point of practical interest is, that within these favored limits, 
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fruits nover fdil. One of the most noted of these tracts is fonnd ftloDg 
the eastward escarpment of the Tryon range, in Polk county, at sg eleva- 
tion of about 1500 feet. It is diBtingnisliable at a distance of many miles 
by the nnmerous peach orchards which arc spread along the face of the 
mountain in a narrow regular zone. 

Sat similar areas are found in all parts of the mountain and piedmont 
regions, and are distinguishable, in the satnral state, by the abundance of 
wild grapes. Buch localities, not only beyond the Blue Kidge, but in the 
South Mountains and their spnrs for example, and in tho Brushy Moun- 
tains, are the most notable seats for orchards and vineyards, and are 
widely known for the abuiidHiicc, and excellence and unfailing certainty 
of their crops. 

Humidity. — The Survey has been able to procure liygrometric obser- 
vations at only two points, and tor a littlo more than one year. Those 
two points are Wilmington and Charlotte. A special effort was made to 
have such observations at one station in the mountain region, but without 
success. This ia regretted, as it is a matter of much importance, both in 
a sanitary point of view and in relation to agriculture, especially the cul- 
tivation of fruits. For nt points " with thermal relations very similar, 
the results are nevertheless very diffeicnt as regards the ripeness or un- 
ripeness of the fruit of tho vine," for instance. In England, although 
the mean amount of annual heat is equal to that of many portions of 
Korth Carolina, such is the humidity of the atmosphere and so great the 
prevalence of clouds and fogs that vineyards are almost unknown, the 
strawberry isripeued artificially, and good peaches, apples, &c., are known 
only as importations. And yet there is no part of this State where the 
grape does not readily come to perfection, and where all the fruits suita- 
ble to the temperate zone, do not flourish. Tho observations at the two 
points named, for the eastern and middle divisions of the State, give the 
explanation, in the great dryness of the atmosphere, notwithstanding the 
large amount of rainfall, — so mach in excess of that of England. The 
table below is intended only to exhibit this characteristic of the climate 
of the State, by giving the relative hnmidity for the three most impor- 
tant months in this respect, as representing the entire season of the ripen- 
ing of grains and fruits ; and the noon observation is deemed sufBcient 
for the purpose. 
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Relative Humidity of the Atmobfiiebb, at two Stations, roH Tbbbe 
Months of the Year, 1873. 



Time of Observation, 2 P. M. 
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The table eshibits the great variability of the relative amonnt of niois 
tiire in the air during the period repreaented, the hnmidity being greatest in 
Angast, decidedly so at Wilmington ; and the low degree of saturation dnN 
ing the hottest days is notable ; as the temperatnre of the air rises towards 
90°, the percentage of saturation commonly sinba to 50° and lower. 
These cohimns reveal the importjint faut that the excessive humidity of 
the atmosphere nver the Gulf States and the lower and middle Missia- 
aipp' valley ia by »o means able to follow the course of the southwest 
winds across tlie Appalachians. The importance of this fact in a elimalo- 
logal sense, and agriculturally, and capecially in a sanitary point of view, 
is worthy of much craphaeis. 

The following coinparative table of humidities shows the relative hy- 
groinetric condition of the atmosphere at several typical localities, and 
sets the fact of the relative dryness of the air in this State in a strong 
light. 

The data, other than those fur this State, are given by Blodget in his 
vahiaijle work on American Climatology. This writer emphasizes the 
fact that the climate of the Gnlf States and the Mississippi valley is very 
humid, and calls attention to tiie undoubted relation between the high 
percentage of moisture during the hot months and the excessive inaalu- 
brity of tlie whole region during the same season : 

OJMPAKATIVK HCMIDmES. 

Wilmington. Charlotte. New Orlei 
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Atinoapherie Pretture. — Barometric observations are in liaiid for only 
three s'.&tions, the two last named and Ashevillo ; but there is not a 
complete series through an entire year for any of these points, and they 
have not been reduced or prepared for publication or discussion ; so that 
this department of the climatology is reserved for a later volume and a 
larger accamulatton of data. 

Clouds, <&c. — Neither a copious annual precipitation, nor abundant 
humidity necessarily implies, a prevalence of clonds and foga. These 
elements of climate require to be ascertained independently. ETcessive 
cloudiness, not less than excessive moisture, is unlavorable to many of 
the highest and most profitable forms of agricnlture. to viticnitnre, for 
example, and to the ripening of fruits, and it also affects very directly 
the prevalence of certain forms of disease ; and it is a subject worthy of 
much fuller treatment in a general discussion of tho climatology of the 
State, than can now bo attempted, and indeed than the present data would 
justify. The table of relative cloudiness which follows, although not ae 
full as is desirable, will servo to convey a reasonably just impression of 
the general character of this featnre of tho climate of the State, and of 
its particular sections. The term yaw- describes the days for which the 
average of the three observations of the elonda, morning, noon and night, 
is leas than one-third ; cloudy, those for which this average is above two- 
thirds ; and rainy, the days on which rain fell, no matter how little or 
for how short time. So that it very often happens that the rainy days 
belong to the class oi fair days. It will be observed that more than 
one-third, (about threo-oighths) of the year is set down as fair ; about 
ono-third, as cloudy; leaving nearly a third, (from 100 to 112 days) un- 
dassed ; being those which are partly cloudy, and partly fair, the cloudi- 
ness lying between one-third and two-thirds. 

The greatest numberof fair days is found in tho eastern division, and 
the smallest number of cloudy and rainy ; and the middle region is cred- 
ited with the largest amount of cloudiness. 

Of the stations, Beaufort records tho greatest number of fair days, and 
Oxford and Charlotte (along the mean isothermal), the greatest number 
of cloudy, and Charlotte and Newbern (and Wilmington) the most freqnent 
rains, the nnmbor for these points being very much above the average for 
the State. 

It is woithy of note that the namber of rainy days, contrary to the 
oommoQ notion, is less in the western section than in the State at large, 
and less than in the other divisions except the eastern, with which it 
agrees in this paiticular ; and farther, that there ia greater cloudiness and 
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more freqnent rains along the immediate coast than in the eaBtern half of 
tlie State, or in the mountaina, <>r in the State at large. 

Tlie fairest luonili, throughout the State, is October, and the greatest 
elcnidinesfi ia found in Febmary ; both these teatiires being quite marked. 
And of the Eeasuna, in all the divisions, autumn ehowH most fair weather, 
and winter tlic'greatest prevalence of clouds ; xlthougii rains are a little 
mure freqnent in sninmer, and as much 6o in spring. So that these two 
characters, cloudiness and raininess, are not necessarily proportional to 
each _ot her. 

The humidity of the atmuapliere in this State does not often become 
paljjable in the form oi fog. An entire day of fog is of rare occurrence 
in any part of North Can>lina, Quite a number of the stations record 
no logs at all, or only for a fraction of one day in three years. Along the 
Inrger water courses, especially in the deep monntain valleys, morning 
fogs are quite frequent in the latter part of summer, and during the 
autumn month:* ; in some sections, as at Franklin, Murphy, &c., half the 
mornings for a month in some years may rise foggy, but the mists lift 
before 10 o'clock. In the cismontane sections fogs occur about as fre- 
quently in winter as in autumn, but the. total fogginess, averaged for the 
region, amounts to only about two days in the year. 
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Winds. — Tlio remaining table, of the winde, ioclndea onlj those sta- 
tions for whicli ubaervatiuns are complote for at least two years. There 
«re others wliich it was desirable to add on account of their represen- 
tative cbaractor, had tlicir series of observations on this point been 
sufficiently complete and extensive ; but enongh are given to bring oat 
the chief peculiarities of at least each of the principal snbdivisioiiB of the 
State, so far as this can bo attempted in a partial and preliminary dis- 
cnssion. The direction only is given, and not the force, as the former ia 
the more important characteristic in a region where violent and de- 
structive winds are so entirely unknown, the average force, even in the 
most elevated and exposed parts, as at Boone, for example, beiD>; less than 
l.S for January, and not more than 2 (of the Smithsonian scale, that 
is "a gentle breeze ")for any month of the twelve, and the greatest force re- 
corded at tbie point (in two years) having never passed 5 (or "a high wind"). 
Indeed, the chief difficulty tii obtaining complete records on this point 
arises from the fact that most observers fill a large part of the blanks 
with the entry zero, the breeze being a targe part of the time insensible, 
except to close and patient observation. The figures in the table, opposite 
each of the letters indicating the points of the compass denote the nnm- 
ber of days of the month (or season) at the top of the colamn daring 
which the wind blows from that direction. These nnmhere were obtained 
by adding all the observations for the month, of each direction of the 
eight points of the coinpasB, and dividing the result by three. The 
bioken column of alternate figures and blanks, to the right of thecolnmns 
fur the seasons and year, arc obtained, as will be obvions on inspection, 
by adding to the nnmbers, opposite which they stand, (in those colnmns), 
the numbers next above and below, as explained by the last column of 
the table, in the words northerly, easterly, dso. 
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The most etrikiog general feature of the table is the j>redominanee of 
westerly winds in all the diviaioDB, and at nearly all the Btations. A 
little cloEcr inspection discovere that this predominance ie most decided in 
the western region, and very elight in the eastern. It is worth; of note 
farther, that while the winds which make np this result, in the average 
for the state, are nearly equally distribnted to the three octants, S- W., 
W., and N, W., with a slight plurality of days to the first, in each of the 
different enb-di visions, it is due to the preponderance of a different 
octant, viz : of the S. W., la the eastern ; N . W., in the middle : and W., 
in the western section ; this preponderance being very marked in the 
last case. After the westerly winds, it will be observed that the next 
class in order of frequency is the northerly, except ob the immediate sea- 
coast, where the preponderance paeses to the southerly, from the great 
frequency of the winds from the S. W. ; and the moEt infrequent in all 
sections and at nearly all the Btations, are the easterly winds. And if 
only the E. octant is considered, it will be seen that in the general average 
tor the State, the prevalence of this wind is limited to about two weeks ; 
and if two stations be omitted, the average wonid fall to 11 days in the 
year for all the others. But at Franklin this octant ia credited with a 
number of days only second to that of the W. ; and at Wilmington it 
reaches nearly a month. 

If the distribution of the winds be examined iu reference to the sea- 
Eons, it appears that in the State as a whole, the S. W. wind is prepon- 
derant in the spring and summer, and in the autumn and winter the N. 
W. and N. E. octants divide the sway with it almost equally ; and tbo 
same statement holds for the eastern section with a mure decided empha- 
sis on the first of it, while in the middle region the prevalent winds arc 
those from the three westerly octants with the nortbeastern, the N. W. 
having the advantage iu spring, autumn and winter, the S. W. (slightly) in 
enmmer, the N. £. direction being more common in antumn and winter 
than theS. W., and of almost asfrequcnt occurrence in spring and summw. 
In the western division the most common wind in all eeasone is that from 
theW., its preponderance being most decided however, in winter and 
spring. 

If the stations be considered individually, the most remarkable local 
peculiarities are, tlie prevalence at Boone of winds from the W. folly 
two-thirds of the year, at Lenoir the predominance of the N. W., at 
Greensboro of the W., and at Newbern of the S. W. octant ; and the 
ucenrrence of E. winds for nearly two months at Franklin, while at Ox- 
ford this octant is wanting altn^other^ 

These are some of the salient points, obvions on a cursory inspectioD 
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of the table. A fnU discnesion of this ioteresUDg and- important branch 
of the climatology of the State will onl; be practicable when mnch am- 
pler material shall have been collected. But cnongh is here given to 
exhibit the general features of the anemology of the State, and, it is 
hoped, to indnce a wider iotereet in the Bnbject, and tuJler records. We 
do not in this iHtitnde sufficiently appreciate the importance of the pre- 
valent movements of the atnioeplieric currents in determining climates. 
The reason is our entire exemption from those deleterions and deetrnc- 
tlvo winds which afflict so many of the fslreet pprliona of the earth, as 
the hot and poisonous Simoom of Egypt and the neighboring conntries ; 
the burning Sirocco of Sicily and Sonth Italy, and the frigid and tetnpes- 
tnous Bora from the Alps that ravages its northern coasts, the fierce 
Euroclydon ; the stormy Levanter of the eastern Mediterranean shores ; 
the hot and duet-laden Solano of Spain; the fnrious Pampero of the 
Sonth American plains, or the biting and arid Puna of Pern ; or even the 
uiiwholesomeanddisagreeableEast Windsof G-reat Britain; ortheNorth- 
easters of the North Atlantic States ; or the violent and &eesing North- 
ers of Texas and the great Plains; or the terrible Arctic gales that sweep 
the great prairie states of the Northwci-t, In this favored territory of Nortli 
Carolina there is no distinct periodicity to the system of winds; the cnr- 
rents of the. atmosphere are continnally '^ boxing the compass," at least 
throngh the southern and western octantti. hnrdly ever retaining one di- 
rection more than a few days together ; tlio prevalent sweep of the^«at 
westerly continental current preventing the access of the damp and chill 
eea air, from the £. and N. £. ; the cold N. W. winds being arrested 
and broken np in their passage across the numerous ridges of the Appala- 
chians, among which also they are tempered by mingling with the warm 
sonthwGst currents that roll up the intervening valleys; and the humid 
8. W. wind, (pluvins Austcr) being drained of its excess of moisture and 
tropical heat in the ascent of the long southwest, Gulf-ward slopes, 
and later, the high table lands and lofty chains of the same mountain sys- 
tem, on the northwest border; so that none of the great continental cur- 
rents, from the N. E., the N, W., or the S. W., reach this region, until 
they are quite bereft of their original and disagreeable characteristics. 
But as already intimated, it is not intended to attempt at present any 
thing like a general or exhanstive treatment oi" this depsitment of onr 
climatology. 

Summary. — It may be fairly claimed upon the above exhibit, pre- 
liminary, brief and inadeqnate as it necessarily is, that there are few re- 
gions of the habitable globe where all the elements of climate are more 
admirably blended and attempered, both to hnman comfort and physical 
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well being, and tothat variety and productiveness of iDdastries whicli is 
moat conducive to the collective pro«perit; of a people. 

Sanitary, — And as to salnbrity, it mast be evident to any one wliohas 
considered the topographical featnrea of the State as hereinbefore de- 
scribed, and the prevalent climatic cunditions, as develupcd in the present 
chapter, that the conditions of insalubrity cannot exist otherwise than 
locally and exception ally. And the case becomes still atn)nger when the 
underlying geological structure is taken into account, which is almost 
every whore favorable to ready and complete drainage, so that the waters of 
the most copions rains disappear from the sarface in a few hours at most. 
And the sanitary Btatieties of the United States census reports show that 
the death rate for this State for 1870, for example, ie much Ices than the 
average for the United States, — less than one per eent. against an average 
of more than one and a tjuarter, and if the comparison be carried back 
to include the reports for 1860 and 1850, the rates are still in nearly the 
same ratio, viz: 1.14 to 1.31 ; and as has been stated already in another 
connection, so far as concerns one of the most prevalent and fatal affec- 
tions, consDmption, one of the two small areas of total exemption in the 
whole United States is fonnd in North Carolina ; and if the figures which 
express the ratio of deaths from this cause to total mortality, for the en- 
tire State, be compared with the average for all the states, the contrast 
will be found not leaa striking than that of the general averages above 
given. 



It has long been known to botanists that the territory of Aorth Car- 
olina presents one of the finest fields in the United States for collection, 
on account of the great variety and interest of its vegetable productions. 
Many plants of northern habit, such as are common in the White Moun- 
tains, for example, and along the northern Inkes, find their southern geo- 
graphical limit in the mountains of this State ; and quite a number of others 
spread from the Gulf and the Miseisaippi Valley to the Cape Fear and 
even to Pamplico Sonnd. So that the flora of this State ie continental 
in character and range, combining the botanical features of both extremes 
as well as of the intermediate regions. 

The results of the preceding discussion of the climatology of the State 
furnish ample explanation of the tact. The close connection between 
climate and organic life, and the decisive control which meteorological 
conditions exert over the whole character and range and form of its de- 
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velopment render it practicable to infer the latter from the former, at 
least as to geoeral oatlinee. 

Bat it happens that the botany of North Carolina has received much 
earlier attention and a far greater amount of etiidy, and has been much 
more fully worked ont than its climatology, so that the inferential pro- 
cess has needed to be reversed, and the range and character of the cli- 
m«te to be dednced from botanical data. This is due in large part to the 
attractive nature of the field to the botanical explorer, which has engaged 
the interest and study of eomo of the most famous botanists of both 
Enrope and America, from the time of Eartram's tour, in 1776, and of the 
elder Michaux, 1787, and of the younger, an equally distinguished bota- 
nist, in 1802, to the later explorations cf !NuttalI, and of Dr. Gray and 
Mr. Carey, who traversed the higher ranges of our mountains in 1841, 
and especially of the Kev. Dr. Curtis, to whom the State owes a debt, in 
this regard, which she does not yet fully appreciate. It is due to him more 
than to any one else, — to hia skill and zeal in hia favorite Gcience, that North 
Carolina stands among the foremost of the states in respect to the com- 
pleteness as well as the scientific accuracy of the knowledge which the 
world possesses of her stngnlar botanical wealth. 

In witness of the remarkably wide range of vegetable Ibrme, corres- 
ponding to the variety of climatic conditions, may be cited the fact of the 
occnrrence within the limits of the State on the one hand, of the white 
pine, (pinna strobns), and the black sprace, (abies niera), which are foand 
along the Appalachians from North Carolina to the White Mountains and 
Canada, and of the hemlock spruce, (abies canadensis), whose range 
reaches from our mountains to Hudson's Bay j and on the other, of several 
species of magnolia and the palmetto, which have their northern limit in 
the southeast part of the State and spread thence to the Gnlf. And the 
same point might be illustrated even more strongly to the botanist, by 
the mention of other but inconepicnons species, among the lower orders 
of plants, as the mosses, lichens, &a. 

And as concerns tho variety of plants which characterizes the fiora of 
the Btate, it is sufficient to mention the fact that Dr. Curtis' Catalogue 
contains nearly 2,500 sppcies, leaving out the mnshrooms (fungi), of which 
there is about an equal number, or almost 5,000 in all. 

Dr. Cooper in his general description of the "Forests and Trees of 
North America" in the Smithsonian Report for 1858, says : "Coming 
next," (from the Canadian), " to tlie Appalachian province, we find a vast 
increase in the variety of our forest trees. In fact, looking at its natural 
prodoctB collectively, one of the most striking, as compared to tho rest of 
the world between the 30tb and 45th degrees o north latitude, is its rich- 
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neee in trees, which will compare favorably with almost any part of the 
tropics. It contains more than 20 species which have no represeDtatives 
in the temperate climates of the old worl<], and a far greater nnmber of 
species of the forms found tlicre." Some of onr most valuable timber trees 
are wholly wanting, as the hickory. And while there are not 50 in- 
digenous species of trees in Europe which attain a height of 50 feet, there 
are above 140 in the United States, and more than 20 of thoae exceed 
100 teet. Says Dr. Curtis, " In all the elements which render forest 
scenery attractive, no portion of the United States presents them in hap- 
pier combination, in gi-eatcr pertcction, or in larger extent than the 
mountains of North Carolina." 

And in order to realize the extent to Vhlch this richuea^ of fprest de- 
velopment is concentrated within the area of this Stat«, it is only 
neecseary to call attention to the distribution of a few kindp which are 
dominant and characteristic. Of species found in the United States, (east 
of the Rocky Mountains), there are 



Oaks, 

Pines, (trees 

Spruces, 

Elms, 

Walnuts, 

Birchs, 

Maples, 

Hickories, 

Magnolias, 



and 19 in North Carolina. 



And as to the first and most important group of the list, Dr. Curtis 
has called attention to the very striking fact that there are more species 
of oaks in this State " than in all of the States north of us, and only one 
less than in all the Southern States, east of the Mississippi." 

It will bo observed that the kinds of trees which characterize this flora 
include chiefly such as are most valuable in the arte. The long-leaf pine 
alone is the basis of industries whose annual products ip this State are 
not less than $3,000,000. The juniper and cypress have long been a 
source of lari^ revenues to the whole eastern region. And it is worthy 
of mention in this connection, that besides the present crop of trees, there 
are, over large areas of the swamp lands, several successive generatioDS 
of buried forests, whose timber is in good preservation, ready to. be ex- 
humed when the present growth shall have been exhausted. 
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The most cliaracterietic and pTevalont species of the middle region are 
the oaks. Several kinds of white oak, so much in demand, and so highlj 
prized in ship-building and numerouB domestic arts, are abondant in all 
parts of tbie division and especiall; in the mountains. There are also 
larf^e tracts of white pine on both sides of the Blue Hidge. The hicko- 
ries are funnd everywhere, and the black walnut is plentiful in the river 
bottoms and on the fertile slopes of the mountains, so common as to be 
used for fencing; and the wild clierr;, mahogany (black birch], and sev- 
eral species of maple furnish abundant cabinet materials; and to these 
should be added the extensive forests of hollj in the eastern region. 

Nearly every one of the 20 kinds of timber admitted to the "^ew York 
shipyards as suitable for building vessels is found in this State in abun- 
dauce ; and since the forests of the North Atlantic States are very nearly 
exhausted, and limber for ship building is brought to the coast from the 
upper Mississippi, and even foreign governments are exporting large sup- 
plies ft>r their navy yards from the interior of the continent, it is evident 
that our forests have a value and are entitled to a consideration which they 
have never received among ns. We have still suine 40,000 square miles 
of forests of which the larger part is as yet un violated by the woodman's 
axe. Andlthinkitsafe tosay that the intrinsic value of this heritage alone 
is such, that within ten years it will be seen, that it exceeds the present 
total valuation of the entire property of the State. And it is time for the 
people of the State and its legislators especially, to b^io to realize and 
take account of the fact, tliat here is one of the most valuable, as it ia 
also one of the most undeveloped and little considered of her natnral re- 
sources. And its value is appreciating more rapidly than that of any 
other kind of property in the State ; and thia from two canses, the opera- 
lion of which ia incessant and rapid, and the results inevitable and soon 
to become autiial, vi:; : the rapid exhaustion of the more accessible forests 
of the continent and the constantly accelerating consumption of their 
products, and tho increase and cheapening of the means of transporta- 
tioQ to those parts of the world where the demand is greatest. 

The people of thia latitude for several generations have been accus- 
tomed to regard and to treat the forests as. a natnral enemy, to be extir- 
pated, like their aboriginal denizens, human and feral, by all means and 
at any cost, and "a man was famous according as he had lifted up axes 
upon the thick trees." Too many of our people have yet to learn that 
" all that has been changed," and the time has eome not only to cease 
from the wanton and thoughtless, but even from tho ordinarily legitimate 
distrnction of forests, in the way of " clearing new grounds," etc., and 
even to begin the work of undoing, — of repairing the mischief aqd waste 
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of our predeceBBors and onr own, by planting onr old fields with the 
Beoda of fature forests and fortonea. 

In most of the coantries of Europe forestry comes in for a very large 
share of attention of both citizen and government. The oonservatioD, 
propagation and improvement of forests, constitute an important de- 
partment of public administration, aa they are reckoned an in dispen liable 
element of national wealth ; and the schools and colleges and officers 
which abonnd everywhere in this intereat, are a sufficient evidence of the 
important place which the subject occupies in public and private econo- 
mies. 

' We shall doubtless come to that Boine day ; aod at onr present rate of 
progress, very soon, as to a large part of the State. In some portions of 
it already there is not timber enough to repair the annual decay of the 
fences; and yet the old habit continues of abandoning half worn fields to 
aedgeandEaseafras, and pines and briars and gallies, aod of clearing "new 
grounds," at a greater expense than would be necessary to restore the old, 
taking no account of the value of the forests destroyed in the process, 
which is almost always greater than that of the land after it is cleared ; 
and this, while there is at least three times as much Und cleared as can 
be properly tilled by the present agricultural force of the State. And the 
plan of fencing adopted when the whole country was forest-covered, and 
as one means ofdisposing of a considerable part of it, i* still continued 
long after not only this state of things has ceased to exist, but also the 
main purpose of fencing at all, which was to render available for cattle 
grazing the rich natural pasturage which abounded in the " forests pri- 
meval," bnt have been long since extirpated, except in the higher and 
almost unpeopled regions of the monntains. 

And as the pasture plants of our original forests have disappeared almost 
entirely from onr flora, and as under a similar reckless system of forest 
destruction to our own, the forests of the old world have been impover- 
ished and reduced to mere shreds and shadows of their probable on^nal 
variety and extent, eo will the most characteristic and valuable elements 
of bur unequalled forests disappear, one by one. How this can come to 
pass is already but too evident to any one who has observed the wofnl de- 
struction within a single generation of the long-leaf pine, for example, 
the moat valuable forest tree of them all, or of the juniper, or the pal- 
metto, both on our own coasts, aod especially of South Carolina; or of 
the white pine of the northeastern and lake atates and of Upper 
Canada. 

Agricultural. — First, attotlie variety and kinds of agriculturcH pro- 
duata, it is obvions that they will be proportioned to, as tliey are depen- 



jvCoc^lc 



iMTRoDccrioir, 105 

dent on, the eaine climHtic conditionB as the indigenoae vegetation. And 
when it is conBidered that, as bUowd in another connection, every agri- 
cnltnral product fonnd in the census tables of the United States, except 
porhnpe the sweet orange, is grown in this State, from cotton, tobacco, 
jute, figs, sugar-cane, and the lilce, to rye, buckwheat, maple Bugar, &c., 
and that, in short, everything which can be produced in the temperate 
zone is predncible here, it is seen that there is yet another and a strongly 
confirmatory expression of the wonderful combination and adjustment 
of climatai elements above disclosed by direct observation. 

And second, as to soils, tlie peenliar geological structnre of the State, 
to be discussed in a futnre chapter, furnishes the material for every possi- 
ble variety and commixture; and in fact there is no description or com- 
bination nnrepresented, from the black and deep peaty soils of Hyde and 
the great swamp tracts of the seaboard, and the alluvions, marla, and light, 
sandy and porouB Qnateruary accumulations of the eastern champaign to 
the clayey, sandy and gravelly soils of the hill country and of the moun- 
tains, the rcBult of the decomposition in sitn of every variety of rock, — 
granite, gneiss, scliistd, slates, sandstones, &e. 

And there is one notable feature of these Boils which is worthy of a 
passing remark. It has often attracted the interested attention of geolo- 
gists from more northern regions, that the soils of this latitnde are far 
deeper, that the decomposition of the geological forinations has penetrated 
much further than in high latitudes. While in New England, for ex- 
ample, the salid rock ia generally found within a few feet of the surface, 
here it requires a penetration of 30, 50 or even 100 feet to pass through 
the overlying debriB of disintegrated strata, as seen every where in rail- 
road cuts, wells &c. This is doubtlesa due, in large part, so far as it is Dot 
explained by the foliation and tilted position of the rocks, to climatic in- 
fluences. The easily permeable strata are subjected throughout the year 
to the chemical action arising from a large and continuous percolation of 
comparatively warm aerated waters ; while in higher latitudes, not only 
are the qnantity of water and the temperature and the chemical activity 
reduced, but for one half the year, the soil is locked np by frost from all 
acccBS of decomposing agencies. 

So that not only are the products of the soil profoundly influenced by 
climatic agencies, but even the depth and composition of the soil itself arc 
greatly modified by them. 

Zoological. — Not only the vegetable but the animal kingdom is depen- 
dent, and ^is equally dependent on climatic influences; and is in fact, 
both directly and indirectly by reason of its intimate correlations to and 
depeadence on the former, but another and equally exact exponent of 



jvCoc^lc 



104 OBOLOGT OP HOBTB OiSOLIMA. 

noderlying cftnBal conditions and relations of climate, as well as of the 
oatgrowing vegetable adj iistmcnts. What the original fauna of Xortb 
Caroliua may have been, how rich and various and abundant, before tho 
balance of nature was diatarbod b; tlie civilizing and exterminating hand 
of man, will never be fnlly known. Bnt it is well enon^ ascertained 
that many of the larger animals which are now found only on the other 
aide of the Mississippi, or in the Eoeky Mountains, as tlic elk and the 
baffalo,once pastured in tlie open woods and the rich mountain meadows 
of the State ; and the traditions of the last of tlioir retreating columns still 
linger among tho older inhabitants of the monntain region. These may 
eerve as an illustration of changes wide and groat which have affected the 
whole animal kingdom, and make it, as we now see it, something vastly 
different from what the first European settlers found. 

But there is left enough to record in a very impressive manner the 
bearing of the peculiar climatoKniphy of the State. When Agassiz under- 
took the study of the anininl life of this continent, he had no sooner be- 
gun bis collections from the Middle and Southern Atlantic States than the 
transitional character of the North Carolina fauna attrai^ted his attention ; 
and he found, ae the botanists had done earlier, that the limits of north- 
era and southern species meet and overlap along this median area. 
And more singular stilt, on account of the peculiar conformation of the 
coast line and its relations to the great oceanic currents, already adverted 
to, the limitations of the range uf the animal population of the sea are 
even more sharply defined by the far-projecting Cape of Hatteras than is 
either flora or fauna of the laud. This will be apparent on opening any 
work on marine conchology, for example, in which the range of species 
IB defined ; the most common, the continually recurring deflnitiona are, 
Masaackuteite to North Carolina, Cape Cod to Cape Hatteras, North 
Carolina to West Indies-, Florida to North Carolina. 

These points are noticed, not merely as a matter of curious interest, bnt 
because they have a profound significance when considered in their proper 
c6anection. 
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CHAPTER III. 



'-^ GENERAL PRINCIPLES. 

In order to a proper comprehenBioti of the relations of the North Car- 
olina geology, by such as are not familiftr with geological literat'iro and 
&omeDcIatnre, it is needful to sketch, at least briefly, the ontlines of the 
general system of geology which has resnlted from the stndy of the rocks 
in varions pkrta of the eartli. 

The first and broadest diatinction among the rocks, founded on their 
most obvions features of structure, give rise to the division of tliem into 
two great classes ; one, including those rock masses, in which there aro 
divisional planes, more or less nearly parallel, which separate them into 
layers, or strata, the so-calk'd Stratified Eocka, as sandstone, clay, slate. 
&C. ; the other, such as are without any such arrangement, or structural 
Bub-di visions, — the Vn»irat>fied Books, as granite, trap, porphyry, Ac. 
Since granite of several varieties is the prevalent, or cliiiracteristic form 
tUe class, they are also designated as the Granitia Rooks ; and as a minute 
Btid extensive study of them discloses the fact that they are crystalline, 
and owe this constitution to the fact of their having been at one time in 
a statb of fusion from heat, they are also called Igneous Rocks. And so 
tlie stratified rocka, being studied as to their origin, and found to be uni- 
versally formed by the accumulation of sediments, of sand, mud, &c., 
formed by the action of moving waters, as in rivers, lakes, seas, &c., are 
denominated Sedimentary Hocks. 

But many of these arc also found to he much altered since their forma- 
tion, botli aa to position, — being often iuclined to the horizon at high an- 
gles and variously crumpled and distorted, and as to constitution, being 
no longer simply coiisoHduted deposits of sand, uravel, clay, <Src,, but 
more or lesa changed by chemical action, aided by heat, moisture and 
preseiire, into a crystalline form scarcely distinguishable, in some cases, 
frotti the igneoiis rocks themselves, except by their bedding; and even 
this is not infrequently obscured, or almost obliterated; so that they form 
a transitloual term between tlie sedimentary and igneous rocks and are 
called, from their altered condition, Metamorphic, and also froin their 
diBtnrbed and irregular bedding Fohiated Socks. 

Moat of the rocks of North Carolina belong to this Bub-divieion, — fhe 
graoitea, goeiBseSj &e., aa do those of moat of the monntain chaina of the 
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continent, having bDen thns modified by the very circiunBtances of dis- 
turbance and contortion to which they were subjected in the process of 
Dpheaval. 

The mode of formation of the different kinds of stratified rocks can 
only be understood by observing the different conditions which now de- 
termine tlie deposition of one or another of these kinds of materials in 
moving water, 

Tims it is seen that the materials bronght down by rivers and floods 
from land surfaces, or abraded from sea shores by the action of waves, 
are deposited in a certain order of arrangement ; the coarser gravels and 
sand drop at the first slackening of the current, as the waters debonch 
into the bays, estnarios, &<:., and along the shores, and the finer materiala 
are carried further out and into deeper water ; and it is found that at 
depths greater than a few hundred feet, and in all open seas, bnt little 
less else is deposited besides calcareous sediments, consisting of tbe hard 
parts of minute organisms which inhabit the still depths and socrete their 
solid particles from the carbonate of lime held in solution by tbe aea wa- 
ter and eontinoally supplied by the rivers, — accumulations which are 
afterwardii changed into chalk, limestone, marble, &c. 

By widely extended and long continued observations in many parts of 
the world, it is ascertained that the sea level is everywhere and continu- 
ally changing with respect to its shores, now advancing, now receding, 
and that these oscillations are dne to the alternate rising and sinking of 
the land masses. And as the sea encroaches upon the land, the coarser 
seditueuts that were dropped along the shores, are gradually carried back 
into deeper water and overlaid by finer and finer materials, first sand, 
th^n clay, and at length, by the still finer calcareous mud. And hence 
the usual order of arrangement among stratified rocks ; first the coarser 
conglomerates and sandstones, followed by clay slates aod shales, and 
finally by limestones. Hence also the former deposits contain, for the 
most part only tbe remains of land plants and animals, often beds of drift- 
wood, while the fossils found in the shales and limestones are entirely of 
marine origin, the remains of shell fish, corals, fishes, &c. 

It is obvious that in the progress of tbe changes above considered, as 
the sea advances upon the land, its successive deposits will be laid down 
over all the irregularities, the excavated river channels, the upturned and 
broken rocks and the hills and valleys of the land surface ; and so, when 
in the reverse process, the ocean bed gradually rises to the air and be- 
comes dry land again, it will be re-peopled by animals and plants, and 
channelled anew by rivers, and its surface eroded by rains and frosts into 
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hills and valleys as before, to be again invaded by the eea and buried 
nnder additioDsl accaiunlations of eediments. 

Bnt these animals and plants will not be the same as those which occa- 
pied the same space formerly and have left their fossil romains imbedded 
in the previona deposits, laid down ages before ; neither will the marine 
£:>rmt which the next encroachment of sea brings, be a repetition of tlie 
species whose remains were deposited in its former advance. Everything 
will show the marks of change. Old forme of life will have passed away 
and new ones occnpied their places. And these different accumulations 
will be distinguishable, one from another, both by the breaks of continui- 
ty which separate them, being in geological langnage, unconformable, and 
also by their different fossil contents ; being thus grouped '-^tAo form.aiio'nx 
and systems. 

And furthermore, an extensive comparison of observations made in all 
quarters of the globe has shown that the life forms, whose eacceesive de- 
velopments have left their impress upon the rocks, have not only under- 
gone great changes from age to age, from formation to formation, but that 
these changes have been in certain determinate directions, — involve more 
than mere change, and indicate also progress; and the steps of this pro- 
gress every where follow the same order, so that, the order of succession 
of different formations having been made out, in one part of the world, 
the same order is found to hold in every other part. 

It is not meant that the entire series is completely represented every 
where; which indeed could not happen, inasmuch as ecdimenta are de- 
posited only over those portions of the earth which are submerged, and 
not on the land surface existing at the same time; on the contrary, some 
of its terniB arc generally wanting, and any number of them may be ; but 
t Lose terms which exist, preserve every where the 'same relation to each 
other of upper and lower, newer and older, and observe the same order 
of progression of living forms, the study of whoso relations and succes- 
sions in their ancient types, in the lower formatione, is styled Pala^m- 
ttdogy. 

The geological chart which follows, will illnstrate to the eye, in one 
view, these several points. It represents graphically the relations of bo- 
pcrposition, succcsBion, relative age, and shows the snb-dlvisione and the 
relations of the different series in different regions, to one another and to 
the complete, typical series. 
22 
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■ The chart preeeats an example of the absence of certain formations and 
systems and sab-divisions. In the Ncrth Carolina Bcries, there is a wide 
gap from the Hiironian, ono of the earliest formations, to the Triaseic, all 
the intermediate systems, which make np so large a part of the geology 
of the rest of the continent and of the world, being unrepresented ; — the 
Silurian, so grandly developed over the state of New York and the north- 
west, and the great Carb&niferons, the most important of the whole, on 
account of its immonse stores of mineral fuel. The meaning of this is 
obvionsly, that during the long period occupied in the deposition of these 
immense systems, in many parts of the world several miles thick, the sur- 
&ce of North Oarolina was dry land. The Ohio series represents still 
other points ; formations present here are wanting there. And again, 
as seen in the lower part of tho chart, systems may exist in localities 
where they do not come to the surface, — outcrop, being overlaid by later 
formations. 

Nor is it necessary to assert that there is absolute synchronism between 
the formations in distant parte of the globe which show the same, or cor- 
responding organic forms ; but only that these different groups of animals 
and plants, the fanna and flora, follow each other in the same ordcrj al- 
though in fact it is probable that in most cases tlie corresponding groups 
are at least approximately synchronous. 

From this will be apparent the origin and meaning of tho termslage, 
epoch, horizon, in geology. 

It is evident that only in the sedimentary rocks will fossil remains he 
found. But it is worth while to state that their ocenrrence is compara- 
tively rare even in these, where they have been subjected to those great 
mechanical convulsions and chemiccal transformations described by the 
term metamorphism, that is, in the older and altered sedimentary rocks. 
It may he for this reason that no fossils hare as yet been found in the 
rocks which occupy most of tlie snrfaco of North Carolina, and are found 
only in the sandstones and shales of our coal formatioas and the marls 
and other recent deposits near the coast. 

Formations, which nre synchronous, i. e. were deposited at the same 
time in different parts of the world, are described as equivalent, or as 
belonging to the same horizon ; and this equivnlency is made out mainly 
from the identity, or correspondence of the fossils which they contain ; 
but also partly from etratigraphical considerations of order of succession, 
conformability, &c. 

From a comparison of the series of sedimentary rocks in many parts 
of the world, geologists have reached by gradual approximation a com- 
plete series, which is supposed to represent the successive stages in the 
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progress of the life and of the phjsical conditions and cbsnges deter- 
mining the life of the globe. 

Tliua the formatiooB are all grouped into a definite number of systems, 
corresponding to different ages. 

The annexed chart shows the relative position and age of the different 
systems, and their goaeral characterization according to the predomi- 
nance of different organic forms. 

lONSOnS BOOKS. 

Tlie IffnMua or granitic rocks of conrse occnpj the lowest position in 
the chart, being the oldest, and therefore underlying all the other yonnger 
and derivative formations. 

This aeriee of rocks nowhere occupies very extensive areas of the 
earth's surface. The prevalent species are granite, ayenyte, porphyry, 



LltTBBNTUN SYSTBH. 

The lowest gronp of stratified or foliated rocks ia called LaurenHaii, 
after the Canadian Survey, in which ia described an enormous develop- 
ment of them along the St. Lawrence, reaching a thickness estimated at 
more than 45,000 feet. 

These rocks are found throughout the length of the Appalachians, in 
the Ozarks, and qnite widely in the Rocky Mountains, and also in other 
parts of the world. This is not only the oldest of the series of stratified 
rocks, but is also one of the most extenuve, both in vertical thickness 
and in horizontal area. Most of the metamorphic rocka of Kortb Caro- 
lina probably belong to this boriEon. The prevalent species are granite, 
gneiss, syenite and other bornblendic rocks, dioryto and crystalline lime- 
stone; and these contain mnch magnetic and specular iron ore, frequently 
in very large beds; and beds of graphite are also common. 

BDBONIAN STSTEH. 

The second system in the series is called Swonian, from an extensive 
area of these rocks on the north shore of Lake Hnron. They also occur 
in Northern Michigan ; and a narrow belt along the entire Appalachian 
range ia supposed to belong to this system. 

The most abundant and characteristic species are silidons and argilla- 
ceona slates and conglomerates, micaceous nnd homblendic schists and 
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slates, chlorites, qoartzjtea aod diorytes ; witb cherty, jasper}' and epi- 
dotic beds, and ranch epecnlar iron ore. 

' Like tlio preceding, this formation is destitnte of fossils, and so its 
horizon cannot be determined with the same degree of certainty as those 
of later periods. And hence these two eories, with the first, are grouped 
into one age, nnder the name Asoio, which means without life, or siin- 
ply (Dr. Dana) Archaan, {ancienf). The terra Azoie is open to the ob- 
jection that these rocks are not now, as formerly, snpposed to have been 
deposited before the introdnction of organic life ; the beds of graphite 
and graphitic gneisEes and slates are commonly referred to a vegetable 
origin ; and the liraestones and iron ores are supposed to have been acen- 
mulated through organic agency, as now. But all traces of their origin 
have been obliterated. 

Within a few years this term has given place to Eozoic, (ti/e-davm), 
from the discovery of a euppoeed organism of low order, but its organic 
character is still in doubt. 

These rocks occupy a considerable extent of surface in this State. 

BILITRIAN 8TBTEU. 

The azoic (or archaean) rocks are succeeded by those of the Silurian 
system. It inclndes stratified rocks of every description, sandstones, clay- 
slates, shales, conglomerates, limestones; and abounds in marine fossils ; 
among which, the various kinds of shell fish (mollusca) predominate and 
hence the period is characterized aa the MoUuacan Age. 

The organic forms of this age are all of a low order, and only in the 
upper terms of the scries have remains of land plants or vertebrate 
animals been found. 

The rocks of this series have a very wide distribution. They occupy 
the larger part of the surface of the State of Now York, where they were 
first and moat minntely studied in this country, and from which most of 
the sub-divisions were established and named, and their characteristic 
fossils ascertained. It is found in some of its subdivisions, throughout 
the northwestern states, and in the AUeghaniesof Pennsylvania and Vir- 
ginia, in Kentucky, Tennessee, Alabama, Texas and Missouri, and in the 
Rocky Mountains; and it is also largely developed in the old world. 

In some localities, and especially in its lower formations, the rocks 
have been changed into crystalline schists, gneisses and even granites, 
and their fossils obliterated. The beat examples of this metaraorphism 
«ro found in New England. 

This formation, so iar as known is not represented in this State, except 
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in its lowest term, the primordial, which croeeea the northwest border 
from Tennessee, in a few points along tho Smoky Monntains. 

nSVOKIAM STSTEM. 

In the Devonian system, (eo called from Devonshiro, Eag.), the fossils 
belong largely to higher types ; land plant tmAJiskea being abnodant and 
the latter the predominant type of organic life, so that it is known as the 
Jchihyan or Fish Age. Rocks of this series are fotind in many parts of 
Canada, of New England, New York and Pennsylvania, West Virginia, 
and in various parta ef the Mississippi Yslley, and west ae far as Utah 
The series occnpies also an important place in the geology of other con- 
tinents. The sandstones of this horizon are the chief sonrce of petroleam. 
The former name of the group is " Old Red Sandstone." 

CABBONIFBBOCB SYSTEM. 

The distinctive feature of this system ia the enorroons development ot 
its fossil vegetation preserved in the form of coal. The most valuable 
beds of this mineral in Europe and America occnr in the formations of 
this age; in Asia and the weBtern side of North America, however, the 
coal beds are generally of a later date. Limestones abound in these for- 
mations, and the lower terms are largely made up of conglomerates, grits 
and coarse sandstones. The coal measures, which are found mostly in 
the Carboniferous proper, are nnderlaid very generally by extensive beds 
of these latter rocks. 

The seams of coal, which aresometimes very numerous and of various 
thicknesis, from that of paper to 40 feet and more, are commonly inter- 
Gtratified with shales, slates and sandstones. 

The coal is simply the result of a chemical transformation of vegetable 
matter, accumulated very much as beds of pent are now seen to form in 
various parts of the world. The extent of these beds, which are fre- 
qnently called hasinsy from the basin or trough-like form into which they 
have been thrown by the folding or bending up of the strata, is often 
very great. The largest in the world ia the Alleghany Coal Field, which 
extends from the southern edge of New Tork, nearly 700 miles, to the 
middle of Alabama, and is estimated to contain an area of more than 
60,000 equare miles. Tho great coal basin of Illinois and Indiana is 
nearly as large, and there are many others of great extent in different 
parts of the continent, amounting in all to about 200,000 square mile^, 
while the whole of Europe bardly contains one-tenth of that amount. 
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The moet abimdnnt pl&nts in tU« coal are terns : but trees also aboand 
of ver; pecaliar formB, related to some of tbo more iDsignificant tribes 
of the present day, such aa the clnb-mossee, rnehce and the like. The 
highest class of plants of the coal age is a species of tree related to the 
pines. Animals also of a higher organization than any fonnd in the pre- 
ceding fonnatiotis, make their appearance, such &s frogs, salamanders and 
other amphibious creatures and reptiles; hence the designation ^mpAi- 
hian Age, 

The English end many of the continental coal beds also belong to this 
horizon. , Tliey are of great extent in the Britisli Islands, occupying an 
ttea of some 12,000 sqnare miles, and in some localities, of a thickness of 
many thousand feet 

PBBHUN STSTKU, 

The nest group in order, the Permian, is scarcely known in this 
oonntry, only a few of its characteristic fossils having been discovered in 
one or two states west of the Mississippi ; where, however, the strata 
ooQtuning them are regarded as more properly a continuation of the 
carboniferons, to which they are conformable. 

The preceding systems are grouped together under the general deag- 
uhtion paleozoic, {ancient life) f on account of the transition to higher 
forms, which is observed in passing to the next series of systems, the Meso- 
zoie, (middle life), which consist of the Triassic, Jurassic and Cretaceous, 
and are characterized collectively as the SeptiUan Age, from the pre- 
dominant type of its animal life. 

TBU.S8I0 STBTSM. 

The lowest of these, the Tnasaic, is represented very scantily on the 
Atlantic slope, being limited to the narrow tracts of sandstones, witli 
shales and conglomerates, so well known in the Connecticut Valley; 
which extends also, with few interruptions, from the Hudson River in 
BOQtheastern Now York to the upper border of South Carolina. These 
rocks are, however, developed on a great scale in the states west of the 
Uississippi, from Nebraska to Texas and New Mexico, as well ae in Cali- 
fornia and the adjoining states ; and it is of common occurrence also in 
Europe. The famous brown sandtione, so much used in building in New 
Tort and elsewhere, is obtuiiied from this formation, mostly in the 
Connecticut Valley ; and the same rock is characteristic of it in North Car- 
olina. Bat the important feature of it here and in Virginia, is the occur- 
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rence of extensive and valoftble Beaou of coal ; and while the strata of 
tliia series are generally poor in foasils eleewliere in the Atlantic alope, 
there have been fonnd in tliia latitnde man; new and interesting organic 
forme, both vegetable and animal. 

JUOAaSIO STSTBK. 

The rocks of thid ayatem, named from their extensive occurrence in 
the Jnra Monntains of Switzerland, are not known in this conntr; ex- 
cept on tbe Pauific Slope, in California and northward, and in some of 
the spurs of the Bocky Mountains. They are abundant in England and 
on the continent, and are notable on account of their remarkable fosaila^ 
the bonee and teeth of enormous, walkiug, ewimmiug^and flying reptiles. 

OBBTAOEOna STaTBU. 

The name Cretaceous is dtte to the occurrence of the chalk bede of 
England in thia period. These beds are a soft friable limestone, com- 
posed almost entirely of the ahells of minute marine animsle, and are 
formed, as the recent soundings and dredginga in the Atlantic and other 
seas have shown, only in very deep waters. Chalk is scarcely found in 
this series in North America. The Greensand of Kew Jersey repre- 
sents the system, in part, on tlie Atlantic slope, and it is found nlao in a 
narrow zone, at a short distance from the coast, and at very 'moderate 
elevations above sea level, in the South Atlantic and Gnlf States, from 
tbe Nense Kiver, ronnd to the Mississippi ; but in a large part of this 
area it comes to the surface only in very limited tiacts, being generally 
overlaid by newer formations. There is a vastly lai^er area on the wee- 
tern side of the continent which ia occupied by rocka of tliia series, 
which there consists of sandstones, limestones, shales, &c, to the depth of 
several thousand feet, and contains extensive beds of coal. These rocks 
are also remarkable for the presence in them of the bones and teeth ot 
enormous and unconth reptiles corresponding in size to those of the pre- 
ceding (Jurassic) period in Europe. Many of the genera of living plants 
also occur first as fossils in tlio Cretaceona beds of the West. 

TBBTIABT SYBTXH. 

This system, like the former, is represented by a narrow zone of beds 
of no great thickness near the Atlantic coast, and spread out. over & 
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large territory in the Gnlf States, in the Koclcy Kountaio region and in 
California. 

To this group are referred all the formations which contain, iii a fosail 
form, anj of the plants or animals now living. Its accumulations of 
more or less indnrated sand and clay, marls, shell beds and lignites reach, 
in some places, a thickness of six or eight thousand feet. Coal of an in- 
ferior cjuality called lignite, or foeeil wood, is fonnd in these formations 
in the Rocky Mountain region. The system is enbdividcd into three 
snbordinato groups called Eocene, Miocene and Pliocene. It is found, 
in some of its diviaions, in British America as far north as the Arctic 
sea, and also in Greenland, carrying in both, an abundance of fossil plants, 
similar to many which are now Hviog in North Carolina and southward. 

Tertiary rocks abound in other parts of the world, in soathern England, 
in Prance, (as the famous Paris Basin), and in central and southern 
Europe, in the Pyrenees and some of the higher Alps. They cover also 
extensive tracts in Asia, India, China and Japan, and in Egypt. The 
period dnrlng which these formations were deposited is called the Age 
of MammalSf on account of the great abundance of fossils and bones of 
many species of this class of animals, as the camel, horse, rhinoceros, 
elephant, mastodon and many other strange forms having but little re- 
semblance to any living species. 

It is evident that the topography of the continent has nndergone vast 
changes, especially since the Cretaceous age, during which deep sea sedi- 
ments were accumulated several thousand feet thick over a large part of 
the area now lifted into the great ranges and table lands of the Rocky 
Mountains. The character of the Tertiary sediments shows that these 
mountains and plateaus were elevated in part during their deposition, a 
large proportion of them being of fresh water origin, and the great coal 
beds having been deposited in wide marshes and lagoons. 

The major part of the eastern side of the continent was dry land dur- 
ing the deposition of tlie Tertiary, which appears therefore only as a 
fringe on its eastern and southern borders, and occurs on and very near 
the surfiiee in its two lower members, over considerable part of the 
eastern division of North Carolina, famishing nearly all the calcareous 
marls of Jbi^ FPgion. 

QIJATEBKABY &YBTEU. 

At the close of the Tertiary period, the physical condition of the earth 
aeems to have undergone a great revolution, so that the subtropical cli- 
mate and products which extended over the northern portions (tf the con- 
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tinent, and even to Greenland, were preeently replaced by the artic rigor 
of tbs Greenland of to-day, the vast ice sheet which caps the polar regions 
having pushed its margin down to the latitude of sontbern Pennsylvania 
and Ohio, and along the higher Appalachian valleys to tlie very borders 
of the Southern States. This change was accompanied, and no doubt 
largely, if not mainly produced by great changes in the topography of 
the continent, the chief of which was doubtless an elevation of the sub- 
polar regions and a great incraaso of frozen land surface. One conse- 
qnence of these vast changes was the extinction of nearly all the pre-esist- 
ing races of plants and animals. The formations accumulated during 
this period, known as th,e Glacial or Ice Period, are freqnently called 
Pott-pliocene and Poet Tertiary, but more commonly Quaternary j and 
since it has been ascertained that they were formed mainly by the action 
of ice, they are called Drift or Glacial Drift. They consist of beds of 
pebbles, gravel and sand, and of clay mingled with stones, called bowlder 
clay, and scatted rock masses, more or less rounded, called bowlders, often 
of great size. These materials were abraded by the great ice masses in 
their sonthwsrd movement, from the nnderlying rocks, and were either 
lefl in confused heaps, when the ice melted, or have been partially ar- 
ranged in more or less nearly horizontal beds, — stratified by the subsequent 
action of water. These accnmulations of course contain no marine 
fossils, and the remains of land animals and even plants are seldom abun- 
dant The stratified drift is found especially in terraces or benches 
flanking the largo streams or in areas which were occupied by lakes or 
broad estuaries. 

From the above account of the origin of these formations, it is evident 
that they will be fouild mostly in high latitudes, (or in elevated and 
mountainous regions further south) ; but in the Middle and even South- 
ern States are found Qoarternary beds of pebbles, gravel, sand and clay, 
large tracts of these regions having been submerged dnring at least a part 
of the glacial period and covered with the material swept down from ad- 
jacent highlands and from the more northern zone by the great floods to 
which the melting ice gave rise. 

Beds of drift abound in the New England and northern states; and is 
the Uississippi valley quite to the Gulf, are fonnd great areas of stratified 
Quaternary aands, clays, &c., derived from more northern sources. On 
the Atlantic slope also, in Virginia and North Carolina, beds of a similar 
character and age extend inland more than 100 miles from the coast. 
Quaternary beds are very abnndant in England and among the Alps, 
as well as elsewhere on Uie continent, and in fdl high latitudes of both 
hemispheres. 
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These BccumnlatioDs arc every where the saperficial deposits, with tlie 
noimportant aiid occasional exceptioa of some recent allaviona, so that 
they termiDate the geological series in the aaceoding order, and cloee the 
record of the earth's changes, to the Hnman or present Era. 
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OUTLINES OF THE GEOLOGY 

OF HOBTH CAROLINA. 

It is proposed in this chapter to give only a brief eiimmary ot'tlie general 
geology of the State; presenting oclj thu principal and broadest reeultB 
of the work hitherto done in the investigation of its general relations, as 
to the age, etrnctnre, stratigraphy, lithology, mineralogy and geopraphical 
extent of its formations J and otnittiog all details, for which reference is 
made, first to the volumes of the Surrey already published, by those who 
have investigated the several departments ; especially to the reports of 
Dr. Emmons for 1856 and 1858, and to the Annnal Reports of the Snr- 
vey for 1867 and 1869, and to the several papers in the Appendix to this 
volume; and second, to the next volume of the report, to follow this in 
about a year, in which it is hoped to add something on the mineralogy, 
topography and stratigraphy, but especially to investigate the lithology of 
the North Carolina rocks, which subject has never received the attention 
which its importance and significance merit. 

By reference to the Chart given above, and the map at the end of the 
volume, it will be seen that the surface of this State is pretty equally 
divided between the lowest, or oldest, and the upper, or newest systems, 
the larger part of the series having nc representatives ; the eastern half 
being occupied by the later formations, and the western by theearlier; and 
that the only one of the intermediate groups which appears, covers but 
an insignifiicant area in the middle region. The complete aeries for the 
State is as follows : Quaternary, Tertiary, Cretaceous, Triassic, Huronian, 
Lanrentian and Igneous. These groups will be considered in order, be- 
ginning with the lowest. 



This system is represented on a very large scale in North Carolina. It 
occupies a belt about 20 to 25 miles wide and of a nearly north and south 
direction, across the northern part of the aub-eastern section, the capital 
being located npon it. It extends northward to the Virginia line, the 
southern part of it towards the Cape Fear and beyond, and its entire 
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eastern nuti^n, being covered np by Qaateroary s»nds and gravels. This 
belt coneiBte of light colored and grey gneiBses, which occasionally pass 
iuto granite, bnt more frequently into felspathic, qcartzose (and rarely 
homblendic) schists. In some localities the mica is entirely wanting 
and then the rock ia either a dall-reddiBh, brownish, or whitiah massive 
felspathic rock, trachyte, onryta, felspar porphyry, &c. 

The rocks of this belt are usaally qnite fine grained. The predominant 
element in their composition is felspar, although qnartz is abundant; the 
proportion of mica, which is nsnally biotite, is very small. The strike 
of the strata ia generally between 20° and 30° east <d' north, and the dip 
east, usually at a high angle, from 65" to 80°, aud down to 40"^ and 45**. 
The rocks are much disturbed and very irregular in position. 

The following analysis will servo to give a general ieda of the charac- 
ter and chemical composition of the rocks of this belt, the sample being 
selected from tho Kaleigh quarries and as nearly a typical specimen as 
possible. 

Silica, ' 69.28 

AJumina, 17.44 

Sesquioxide of iron, 1.08 

Protoxide of iron, 1.22 

Lime, 2.20 

Magnesia, 0.27 

Potassa, 2.76 

Soda, 3.64 

Manganese oxide, 16 

At one point on the Oape Fear, the felspar of the gneiss is partly re- 
placed by Cftlc spar. 

There nro h few points some distance to the eastward of the general 
boundary of this belt, where there are local and limited outcrops of gneiss 
and granite, appearing through the general covering of sand, most of 
which Ere indicated on the map, aa at Weldon, Rocky Mount and two 
other points in Edgecombe, and one in Wilson. The granite for the 
United States post-office, in Raleigh, is obtained from Edgecombe. It is 
of light grey color, and shows no gneissic or foliated structure, being nn- 
distingnishablQ from true granite. The rock at two other of these lo- 
calities is of the same general description, bnt mnch coarser grained, and 
is likewise used for building purposes. Ledges of coarse syenite and dio- 
rite dikes occur occasionally in this tract, and with the former grains and 
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BODietimes considerable masses of inagDetic and titanic iron. There is 
also one occarrence of serpentiue in the upper part of Wake cunntj. 

Beeidee tlie minerals just mentioned, iron pyrites, copper pyrites and 
Bpecnlar iron are fonnd oceaeionally, mostly in qnartz veins, bat also in 
the gneiss rock itself In one locality on the Cape Fear River, near thfh 
month of Bnckhorn creek, there is a bed of red hematite nearly 40- 
feet thick, together with a elaty inanganeso garnet, interstratified with 
the gneiss, and the two minerals are combined in «omo parts of the bed 
into a mineral whicii differs little from knebelite. 

The second area of rocks which I (lave referred to the Laurentian, and' 
the lower division of it, extends from the sonthern border of the State, 
where that is crossed by the Catawba river, in a northeast direction 
almost to the Virginia line at a point near the town of Roxboro, in Per- 
son connty, and re-appearing in a triangnlar tract 8 or 10 miles to the 
eastward, crosses the northern border abont midway of Granville connty. 
There is also another small area in the sonthern part of Orange including 
the Univeralty, which probably belongs here, although it is not repre- 
sented on the map. It will also be seen that there are several other 
small patches of the same color in different parte of the map, indicating- 
other scattered outcrops of allied rocks. The main body is from 10 to 
thirty miles wide and has an area of about 3,000 square miles. / 

The characteristic and prevalent rocks are' sjenytejdoleryte, green- 
stone, amphibolyte, granite, porphyry and trachyte, I>r. Mitchell saysof 
these rocks : " There is no woU defined gnoiss, mica slate, serpentine or 
limestone," among them. " Mica is rare, and in its stead there is chlo- 
rite, or hornblende, but oven these are not in general well characterized ;" 
and Dr. Emmons, "Trap-dykes are nnmerous at most places where the- 
rock is exposed. At certain points they are so nnmerons that the rock 
is obscured. The dykes arc not composed of one material, but consist of 
the common amphibolic trap, quartz, fel6[>ar and thin seams of epidote ; 
forming together a network of eruptive rocks. When they decompose, 
the hornblende trap appears in dark green stripes, and many have as- 
snmed the strncture of a laminated rock." Mica is in fact rare through- 
out the series except at a few points where the rocks are granitic, and 
even in them the proportion of it is very small. The most common 
rock is of a hornblondic character ; and traps, trachytes, granulytes and 
porphyries are confusedly and angularly wedged in among each other,, 
with frequent veins of epidote crossing the felspathic species in every 
direction. 

The following analysis, by Dr. G-enth, of one of these typical trachyte 
porphyries, the leopardite of Mecklenbarg and other localities will show 
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the general character of a eonaiderable proportion of the rocks of this 
Beriea. 

Silica, 75.92 

Ainmina, 14.47 

Sesquioxide of iron, 0.88 

Magnesia, 0.09 

Lime, ; 0.02 

Soda, 4.98 

PotiiBsa, 4.01 

Lobs by heating, 0.64 

100.01 

This analysis is taken from the American Journal of ijcience and Arts 
for March, ,1862. 

The absence of anything liko stratification or foliation is conspicuous 
thronghout the region. In the northern part of the outcrop in Gran- 
ville cunnty, and in the southern, near the Catawba Kiver, the doleryte 
dikes are of bo coarse a texture as to present striated faces of labradorite 
crystals i and J of an inch broad. 

One of the largest terranes or ontcrops of a single kind of rock is the 
eyenytic ledge which crosses the soathesstem side of Mecklenbnrg, and 
occupies 3 breadth of several miles along the west side of Cabarrui, be- 
ing traceable for many miles by the huge dark bowlder-like masses which 
stand thick throngh the forests and fields, many ot them 10 to 15 and 20 
feet in diameter. Another qnite extensive outcrop is that of a very 
coarse light-colored, easily decomposed felepathic granite, which crosses 
the railroad a few miles west of Salisbury, in Kowan county, and extends 
sonthwest many miles into the southern end of Iredell. The crystals of 
felspar which weather out of the rock in great quantities, are often two 
to three inches in length, and freqnently twinned. A similar ledge is seen 
also on Long Creek, in Gaston connty. Ledges of very coarse pyroxen- 
yte and hornblendyte are common, and one of theao in the west side of 
of Gbilford connty seems to pass into Lherzolyte. And in the tract be- 
yond the Bine Bidge, in Mitchell county, on the Nolechucky River, 
occurs an enormous ledge of doleryte, extending several miles along the 
river, ranch of it very coarsely porphyritic, and on the west aide of the 
river is a heavy ontcrop of coarsely crystalline hornblendic rocks, among 
which is a dark gray mass which seems to he hypersthenyte, and within 
a few milca^in three differentdirections are three chrysolytc hills. 
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Tlie area of rocks of this series near the Boiithern border of the State, 
on tho lower Yadkin (Peedee) is a very coarse grained porphyritio gran- 
ite, (in a portion of which, at least, the felspar is triclinic), intersected by 
a snccession of heavy dolerytic dikes. 

In the trapa and ocGasioDnlly the granites of this series, iron pyrites is 
disseminated in small grains and thin films, and in gome of the eyonytcs 
magnetite is a common conetitnent, and it is also found occasionally in 
veins of several feet thicknose, as in the great ledge above mentioned, in 
which tliese veins are common, both in Cabarrns and Mecklenburg. 

Besides tbeEe and epidote, the mogt common mineral, spccnlar iron 
occurs ID at least one locality in considerable quantity, in a qiiartzytic 
rock in the upper part of Mecklenburg. Agate and rutile are found in 
Mecklenburg, and agate and opal in (Jabarrue. Along the eonthern edge 
of tho belt are many prodactive veins of pyrites carrying copper and 
gold, in Alamance, Guilford, Cabarrus, l^wan and Mecklenburg. 

If there be any significance in etructure or in lithological characters, 
this singular body of rocks seems entitled to be placed at the very base of 
the Archfean age, certainly at the bottom of the Laurcntian ; and even 
below these, it there be any older rocks exposed anywhere, — the trno 
Azoic or Igneous. In the direction of this notion certainly point the ab- 
sence of stratification, the non-occnrrence of limestone, and the great pre- 
dominance of syenytes (mostly hypoayenytc), and other iron-bearing and 
basic rocks. I have only placed them as the lower Laurentian, however, 
since there seems to be a general disinclination to suppose that the primal 
igncons core anywhere shows itself to human inspection. This belt may 
well be characterized as the geological axis of the State. 

The group of rocks just described is bounded on the northwest by a 
series of gneisses and feldspathic and occasionally hornhlendic slates, which 
extend westward with little interruption to the BIno Ridge, and, except 
ii narrow zone of a few miles breadth along the course of that chain, in- 
dudes the whole mountain region to the flanks of the Smoky Monntains, 
through the greater part of its length. These are considered to belong 
to the Laurentian proper. 

The portion of this series which lies east of tho Blue Ridge is the 
largest connected area of Laurentian in the State, and covers not less than 
1G,000 square miles. Its resemblance to tho Raleigh belt is very marked, 
especially in the sontheastern part, which consists of a snccession of schists 
and gneisses and slates, for the most part thin bedded, and only occasion- 
ally showing granite-like masses and syenytes, which, however, are gen- 
erally in the form of dikes. There is a narrow tract of coarse granite, 
described by Dr. Emmons as a series of veins, along the sontheast margin 
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of the zone, scroes Qaeton and Lincoln (tonnties. A few miles west of this 
is & narrow toiraiie of ajenytes and other hornhlendic rocke and granitei, 
which extend northward across Lincoln and Catawba connties, reaching 
the Catawba river at the great bend. It is seen abont 4 miles west of 
Lincolnton, at Newton, and in the railroad cute near Catawba Station, and 
beyond. The predominance of hornhlendic rocks, the absence of mica, 
and the general absence of atratification have seemed to jastify the 
reference of this belt to the lower part of the series, along with the pre- 
ceding central zone. 

Preceding westward we £nd the rocks occasionally more micaceons, 
mica alitee and slaty gneisaes becoming in some localities qaite common ; 
and there comes in along the centre and southern portions of the tract 
a Beries of mica schists and slates, some of which seem to be more or less 
talcose, and very felspatthic, which weather into a spongy, purplish- 
brown, soft rock, easily cut with the axe, which is much used for chim- 
neys, and as a aubstitnte for soapatone. In places these slatee are hard 
and abonod in imperfect crystals of garnet, and occaaionally of stanrolite 
and cyanite. These rocks may be eeen in tlie railroad cuts and hills 
abont Hickory, and in the eastern ridges of the South Mountains, and in 
the middle and southern parts of Folk connty. It is noticeable that these 
Bchifita and ilates every where occupy the ridges and higher swells and do 
not reach the level of the river channela, so that they overlie the gneisses, 
and are to be referred to an upper division of this formation, or more 
probably to the next system, the Hnronian. These rocks extend across 
the Catawba into Caldwell and Alexander counties and are seen in the 
sonthward spurs of tlie Brnahy Mountains, from Gnnpowder Creek to 
Middle Little Biver. The rocks of this tract are generally fine grained 
bnt toward the western side of it there is a body of coarse porphyritic 
grey gneiu, aometimM so rongh and nodular as to appear like a con- 
glomerate, the nodnles being lenticular and ronnded masses of cleaveable 
felspar and qnartz of various sizes, np to an inch and more in length, the 
dark gray argillaceona mica-achist matrix lapping around and enclosing 
them and filling up accurately the interaticea, — a true augen-gneiss. This 
rockiaaeenconspicnonsly in the vertical aud^overhanging cliffs on the turn- 
pike jnst below Blowing Rock in Caldwell, in the steep mural ledge of 
hickory Knt Mountain on Crooked Creek in McDowell, in the large 
masses of porpbyroidal gneiss near Hickory Kut Gap, in the naked 
ledges abont Flat Bock and the quarries near HendertonvilU, and again 
on Little. Biver near Jones' Gap. And there is a wide bell of light 
colored £ae-graioed, very felapatbic, easily decomposable gneiss, in Mc- 
Dowell connty, very coospicnons in the railroad cnts about Marion, and for 
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eij;ht or ten miles eaetward. It is in places mncli eeamed and jointed by 
onmeroue divisional planes, and of^en has little or no signs of bedding. 
On the other hand the gneiaees of Cleveland and Rutherford are very 
■latj, freqnentl; passing into mica alate ; and they are notable as being 
abnndantly impregnated with minata crystals of iron pyrites, so that 
copperas has been made from them on s large scale. 

Hornblende elates are not of very frequent occurrence, but there ia a 
very persistent ledgo along the Blue Bidge, across the sonthern and eastern 
sides of Henderson county, and also in the Saluda and Tryon ranges and 
a few miles cast and south of Hickory Nut Gap. And a number of small 
local outcrops of hornblende rocks, slates, and (occasionally) syenytes, are 
found here and there throughout the region, but constituting a very in- 
significant proportion of the whole. Chorite slates occur in a few local- 
ities, as on Lower Creek, in Caldwell county, and a granular talco-cbloritic 
rock of a grey to olive color, impregnated with titanic iron is found in 
the northern part of the same county. In this county also are several 
dikes of serpentine, one quite dark and compact, and filled with minute 
reticulations of chysotile veins ; the others of a grey color and granular 
textnre, one containing asbestos, cbysotilo and baltimorite, and walling a 
gold vein. A few other similar dikes are found in other sections of this 
belt. 

The limestones of Forsyth, Yadkin and Stokes, probably belong to 
this series, being inlerstratified with its normal gneissic rocks. They are 
coarsely crystalline for the most part, and schistoBG, in places abounding 
in crystals of a brown mica, (phlogopite). These limestones are slightly 
magnesian and therein agree with those of the typical Lanrentian of 
Canada. - The following analysis made by Pr. Genth for the Survey, will 
show the composition of this rock at one of the best known localities, 
Bolejsck's quarry, near Germanton : 

Qnartz and Silicates, 15.42 

Carbonate of Lime,. 74.53 

Carbcmato of Magnesia 8.22 

Oarboiiat« of Manganese, 0.34 

Carbonate of Iron, ^..48- 

At some of the outcrops, which are generally limited to two or'threo 
rods in thickneae, and a few hundred yards in length, the limestone 
Beems to gradnate into neighboring gneisses. It is only in this north- 
eastern pu-t of the area that limestone occurs. 

The rocks of this belt are very much disturbed and irregnlar in their 
portion, but the strike is very uniformly northeasterly, between 50* and 
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65" E. of N., and the dip is quite prevalently east., the average lying Le- 
twcen 30° and 50°. Large veins of mangancee gainet are of frequent 
occurrence. 

resides the raioerala already mentioned im^idcn^ally, gold is found 
both in the superficial gravel and in veins in many parts of the region, 
but especially in Caldwell, Borbe, McDowell, CleavcLnd and Polk coun- 
ties. The largest gold field, and one of the most noted in the Atlantic 
StateS; is that of the South Mountains in the centre of the territory in- 
dicated. With the gold are associated a numlxir of intej^esting mineral 
e]>ecieB, as zimron, monazite, ifec, of which mention will be found in l)r. 
Genih's paper in the Appendix, The well-known zinc on locality of 
Henderson county belongs here. MagneLlf, sjiecular and til.-riic iron ai-e 
found ill several parts of the region, the magnetic and titanic being most 
abundant in the estensive beds which cross the norihwest side of Guil- 
tord counly, e.\ionding into Davidson on the south, and Kockingham on 
the no. th. Cut both of the two fir-st nwrned speiics of.en occur in veins 
and also in a granular form, impregnating the gneisses and cellists. Brown 
hematite beds a'-e common in the talcose mica schists. Corundum was 
found bv Dr. Genth in ihe iron oi-es above mentioned from (-iiiilford, to 
getherwith ch'-omile. And I have since fonnd it in ci'ysl.ils i:i Foisyth. 
and also the mineral rcnsselaorito. Graphite un-asionally loplaccs niit>a 
in the micii slates pnd gncisBes. 

Another '.^onsidereble area of Laii'-entian rocl;s is found lieyond (he 
Blue Ilidge,occupying most of (lie mountain plateau between ih.it and 
the Smoky Mountains, and in places constituting the materials of these 
chains. As stated before, this area may very properly be conEidered as 
only a contlnuaiion of the preceding, from which it is divided by a very 
narrow and inteirnpted belt of Iluronian slates, which also divide it 
transversely in the region of the Yellow Mountains, into a soutliern and 
northern tract. The rocks of both of these, like those of the preceding 
area, are foliated I'or the most part, and consiet of indeiinitc alternations 
of tho same kinds of Hictamorphic strata,— gneiss, hornblondic, fcldspatbie 
and micaceous schists, and occasionally chloritic and talcosc slates. Mica 
schists are less common tliau in the more eastern belt, wiiilu the liorn- 
blendic are u:iieh more common. Tiio former are very generally gar- 
netiferous, and occasionally cyanitiferous; and they are fuund mostly in 
tho northeastern portion of the southern tract. Tlic liornblendic slates 
and syenytes, (the latter of whii;li occur not infrequently), are also often 
highly garnetiforous. These rocks are more abundant in the middle por- 
tions of tlie tracts, although not confined to these. The most extensive 
liornblendic terrano of the region and of the Slate, is lonnd in tho angle 



jvCoc^lc 



OUTLINES. 129 

botweeti the forks of N"ew Riverj in Aelie and "Watauga conntiea,- in the 
Eicli Mountains, Elk Knob, &e., to Negro Mountain, near Jefferson.^ 

Very large veins of a vevy coare© granite abound along the median 
parte of the tract, especially in Uitchell and Tanwy. The quartz, mica 
and feldepar are found in huge masses instead of Bmall crystals. These 
veins arcf extensively wrought for mica, whit-h is obtained in large plates, 
10 to 20 and even GO inches in diameter. Some single vc'ds have yielded 
hundreds of tons within the last 3 or 4 years. And these mines are not 
now opened for the first time. On the contrary, they were wrought on 
a much larger scale by the Monnd-Euilders ages ago; and most of these 
veins are honey-combed with ancient tunnels and shafts, which were 
located and excavated with more skill and snccess than the modern 
worlcrs have yet attained. Their market wna evidently the populous 
regions north of the Ohio, whoso numerous mounds contain, in their 
mDltitndes of ornaments and utensils of this mineral, the evidence of the 
extent of this curious ancient commerce. 

One of the most remarkable and interesting featnres of the geology of 
this belt is the line of chrysohjie ledges, {liunyie), which occur along the 
median zone of it, outcropping in massive dikes, which form rough, 
jagged hills at intervals of half a score of miles, more or less, from the 
Rich MoL)nta.in8 of Watauga through Mitchell, and the intervening 
conntics to Clay. Some of these ledges are nearly a mile long and sev- 
eral hundred yards wide. They are not iu line with one another, but are 
scattered over a zone 10 to 20 miles in breadth. It is worthy to be noted 
that they occur in the middle zone, where the rocks are most disturbed 
and irregniar in position j that they are associated with the most massive 
outcrops of hornblendic rocks, — syenytes, schists and aetinolyte rocks, 
and with heavy veins of coarse porphyroidul granite, and that they thus 
claim a very low horizon. 

The masses of eh ry sol yte are more orlessdistiniitlygranular, andare in 
feet, a chrysolytic sandstone, of a yellowish to dull, or dark olive-green 
color. The composition of this rock Dr. Genth iinds to be as follows : 

Silica, 41.89 

Protoxide of iron, 7.39 

Kickel oxide, 0.35 

Magnesia, 49.13 

Lime, 0. 6 

Loss by heat,., 0.82 

Chromic iron, 0.58 

100.22 
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It weathers into rongli, jagged, bonoy-combcd, and laminated or elaty- 
lookiog ridges, and decompoeea into a dark, gravellj, barren soil, of the 
following compoaition ; (aample from Hampton's, in Tancey eotinty); 

Silica, (8.08 sol.) 63.16 

Oxide of iron, 8.53 

Alumina 3,41 

Lime, 0.83 

Magnesia, 2.38 

Sulphuric acid, 0.10 

Chlorine, 0.02 

Phosphoric acid, 0,18 

Organic matter, 17.00 

Water 4.50 

99.49 

n which the absence of potaesa and Bodais notable, and the abundance 
of iron, and of organic matter especially, the latter no donbt exceptional 
and accidental. The most common and characteristic minerals of the 
North Carolina dunyto are chlorite, talc, asbestofl, chalcedony and chro- 
mite, the last in scattered grains and in coarsely granular irregular veins, 
or pockets. In many places several other species are quite common, for 
example, bronzitc, nodular masses of enstatite, a bright, green, granul&r, 
homblendic mineral, which Genth makes kokecharoffite, serpentine, and 
a curious cup-foliated variety of talc, &c. One of the most interesting 
and valuable minerals, and one which is also of common occurrence, is 
corundum, which occurs in tabular, cleavesble masses and iu crystals. 
For a particular account of this and the other associated minerals, the 
reader is referred to Br. Genth's and Mr. Smith's papers in the Appendix, 
and to Dr. G.'s special paper on corundum, constituting No. 1 of " Con- 
tributions from the Laboratory of the University of Pennsylvania," and 
to Prof. Shephard, in the American Journal of Science, August, 1872. 

Crystalline limestone occurs in three or four small ledges (beds), of a 
foot or two in width to a rod or more, in one small tract on the French 
Broad, in and a few miles below Marshall, in Madison county. It is as- 
sociated, at one of these outcrops, with a greenish bornblendic rock, and 
is filled with minute, rounded grains of green coccolit«. There are also 
occasioual dikes of serpentine and of pyroxenyte ; one of each may be 
seen along the Swannanoa road in Buncombe. And the hornblende 
slates are sometimes epidotic, as in Mitchell near Flat Bock. The rocks 
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of thiB belt are very much disturbed, — broken, crnmpled and folded, 
especially along tho middle of tlie tract ; but the general strike is about 
N. 50° E., and tlie prevalent dip is S. E., at every poeeible angle, but 
generally between 40° and 80°. Along the median zone, however, for 
aeveral milca, tho prevalent dip is N. W. 

Beaides the minerals already mentioned incidentally, magnetic iron is 
of frequent occnrrence, and may bo eet down as a cliaractenatic mineral 
of the series; one of tho largest iron beds in Korth America is fonnd 
among the hornblende slates and syenytes of the Iron (Smoky) Mountains 
in Mitchell ; and specular iron is also found occasionally. Copper fjrites 
exists in large bedded veins among the syenytes and hornblende slates of 
JaclcBon, Macon, Haywood, Watauga and Aslie, and alao sometimes in 
the grey gneisses and mica schists, as at Ore Knob and Peach Bottom, in 
Ashe and Alleghany. 

This mountain tract of Laurentian rocks contains between 3 and 4,000 
square miles of surface ; which, added to the areas of the previous tracts, 
gives aa aggregate of more than 20,000 square miles occupied by this 
formation, or nearly one-half the territory of the State. 



The next system in order of superposition follows in the true order of 
tiue^without break of geological cootinnity. By reference to the map at 
thewaia-^the volnme, it will be seen that the Huronian system, repre- 
sented by the apple-green color, occupies several disconnected areas, sep- 
arated by intervening tracts of the older and underlying formation. 
There are in fact 5 principal outcrops, with two or three subordioate ones, 
which may very properly be referred to one or another of the former as 
detached fhigments of them. The most easterly of them lies against the 
first or Baleigh belt of Laurentian on the east, with an easterly dip ; and 
is mostly covered by the sands and gravels of the Quartemary. The out- 
crops may be seen however along the blnfTs of the streams and occasion- 
ally in jutting ledges on the swells between, from the Hoanoke near das- 
ton to the INeuse about Bmithfield and the mouth of Falling Creek, in 
Duplin. The rocks are quartzyte and clay slates, grey, light-colored and 
drab and greenish. At some points the quartzytes are argillaceous, and 
at others as a few miles west of Bmithfield it approaches a fine conglom- 
erate. The clay slates are occasionally slightly hydro-micaeeous. 

This series reappears on the west side of the Kaleigh granite with an 
opposite or westward dip, quite steep at first at about three miles from 
the city, but gradually becoming less. The bottom beds are argillaceous 
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and talcoid, and at two lines of outcrops leas tbftu a milo apart, and three 
to four miles from Kaleigli, theee slatea become liiglily piimbaginous, the 
main Beam of 13 to 20 inches in former case, and three feet in the other, 
containing 50 per cent, and upwards of graphite. The more eastern of 
these beds is nearly vertical to 75° N. W., and the othtir 40° to 60°, 
probably forming an anticlinal, and a heavy body of micaceous white 
slaty quartzy tea follows closely along the wear side of the graphite. Alter- 
nations of argillaceous, talcoid and qiiartzytic beds eontinno for five and 
or six miles, when they disappear beneath a narrow trough of Triassic 
sandstones; beyond whicli they emerge along Sri irregular, but approx- 
imately N. E. and S. W. line, in tli© great central mineral-bearing slate 
belt, 80 widely familiar to miners and geologists. ^ This tract extends quite 
across the State in a breadth of 20 to 40 miles, and is composed of silic- 
ions slates and clay slates chiefly ; the former being often brecciated 
and conglomerate, the pebbles sometimes a foot and upwards in 
diameter, frequently chloritic, and often parsing into hornstonc and 
chert and occasionally into qnartzyte. The clay slates are generally thin 
bedded, often shaly, grey, drab, banded, blue and frequently greenish, 
from an admixture of chlorite, sometimes talcoid or hydro-micaceous; and 
very often they may be better described as conglomerate slates, being 
composed of flattened and diflerently colored soft slaty fragments of 
all sizes, from minute particles to an inch and more in diameter. Near 
■ the middle of the breadth of this body of slates in Montgomery county, 
io a very heavy ledge of silicious slates, occurs a siticious conglomerate 
which is filled for hundreds of feet with very singular eilicions concretions, 
some of which Dr. Emmons lias described under the name I^alEeotiochis ; 
but the rock for several mites, as well as at this particular locality, con- 
tains a multitude of rounded and ovoid masses from the smallest size to 
that of a hen's egg ; showing the wide prcvnIeDce of conditions favorable 
to the operation of concretionary forces. 

Quite characteristic also of this belt is the occurrence of extensive beds 
of pyrophyllyte slate, white and greenish, in places with dii>Ecminated 
crystals of chloritoid. Pyrophyllyte also ot-curs at several places in stellate- 
fibrous afi^gregations and also foliated like talc. 

The talcosc, silicious and chlorotic slates are more abundant towards the 
base of the series, the east side, and the clay slates predominate on the 
west. 

A notable characteristic of this belt of rocks is the abundance of quartz 
veins, the fragments often covering and whitening the knolls and the 
roads for rods together, so that one can ascertain with considerable accu- 
racy when the boundary of these rocke has been passed by the sudden 
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and iDarked change in 'thiB respect. These rocks liave been eo fully de- 
scribed by Dr. Emmons, that there is no need to particularize further. 

The strike is conformable to the general trend of the mountains and 
coast, and of the preceding formation, and the dip is prevalently west at 
high angles, but towards the western side of the tract, and conspicuously 
in widest part of it there is a breadth of several miles of easterly dips. 

Besides the minerals already named, one of the most characteristic and 
abundant is specular iron, micaceous, granular and massive, which occurs 
in largo veins and bedded masses, sometimes associated with slaty and 
jointed quartzytes, and silicions slates, and again with white, red and dark 
banded and janpery slates. Magnetic iron is also not uncommon, and in 
a few localities there are largo veins of brown hematite. Several of the 
most noted copper mines in the State occur in this form.ttion, and it 
abounds in gold mines, both vein and gravel. Several silver and lead 
mines have also been wrought along its western border. The list of its 
minerals however, will be found in Dr. tenth's paper in the appendix. 

The belt is bounded on both sides by tlie Laurentian, already described, 
on which it lies no conformably, and from which its materials were derived. 
The stratigraphy therefore indicates the horizon of these rocks to be the Hu- 
ronian,aud the lithology agrees well with that determination ; and the rea- 
sonable course therefore seems to be, to place them as Huronian, until 
some evidence shall be found of an organic character, to lift them to a 
higher geological plane. The absence, or at least the non-discovery of 
fossils hitherto, in an extensive body of slates like those of the middle 
and west portions of this tract, so little altered and so well adapted to the 
preservation of even the most delicate organisms, and in a region so much 
studied, and on account of numerous mines, offering so good opportuni- 
ties for the discovery of fossils if any existed, is certainly eo far confirma- 
tory of the snb-Silurian theory of these deposits. This is the principal 
area of Emmons' Taconic in this State. 

The third belt, broken and interrupted, and of small extent, may be 
identified as the King's Mountain belt. Its greatest breadth is only five 
or six miles ; its direction is marked by the high ledges of quartzyte slates 
which constitnte King's Mountain, Crowder's Mountain, Spencer's Moua- 
tain and Anderson's Mountain, disappearing towards the great bend of the 
Catawba Kiver. The rocks are quartzytes and clay slates; the former, 
sometimes cyanitic, often micaceous and slaty, and passing intD mica 
schists occasionally ; and the latter often talcose, or hydro- micaceous. 
Limited lenticular beds of crystalline limestone occur at intervals all ^ 
along the outcrop. The strike of the rocks coincides with the general di- 
rection of the belt, which is 10° — SO'' north of east, and the dip W., at 
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high angles, genorall; 45° to 80°. The clay elatea are plnmbaginouB along 
the western side of tlie outcrop, and to thv northward of Ul. And«raoQ 
IB a bed of impiire graphite, in placea two aod thres feet thick. The 
limoetono is grey, bluish and light colored to white, and fln* to ooaree 
grannlar, echistoae in etructnre, with tremolite, and disBeminated crystala 
of iron pj-riteB. Some of these beds are dolomytic, as ihown by the fol- 
lowing analysis by Dr. Genth, of a sample from a qnarry near Lincoln- 



Qaartz and Silicates, 13.02 

Carbonate of Lime, 46.57 

Carbonate of Magnesia, 37.63 

Carbonate of Maogaoeee, 0.21 

Carbonate of Iron, 1.97 

The most valuable and charactoriatic mineral of the belt ia magnatio 
iron, which is foand tbrongbout the length of it, cropping out at intar- 
vale of a few miles in large bedded veins, Bometimes over 10 feet thick. 
The ore ie usually granular and slaty, talooae or cbloritic, and freqaently 
more or less Bpecnlar. At one of the largest veins it ie highly epidotic. 
There are also freqnent veins of limonite. 

In the direction of the continuation of the line of this bell, near the 
northern border of the State, in Burry and IStokes conntiea, ia another 
body of qnartzytea and mica slates, with occasional argillaoeous and 
bydro-mica slates, constituting the range of the Pilot and Sanratown 
Mountains. Borne of these quartzytes are flexible — itaooluniite, and 
there is a bed of conglomerate near the base of the series. The dip in 
the western part of tlio range of the Pilot is N. W. about B0°, and in the 
eastern about the aame amount, in the opposite direction ; and the easterly 
dip also holds for tlie Banratown range ; while in the gap between, there 
is much less regularity, and the prevalent dip seems to be N. W., and at 
angles varying between 30°an 60d°. 

Tlie fourth belt of Huronian rocks is coincident in general direction, 
and partly in position, with the Blue Ridge. Towards the B. W. it crosses 
that chain and nffupiefl a belt of two or three miles across the plateaa of 
the upper Fren'jli Broad; the rocks here being gray and bluish clay slates 
and bydro-mica slates, with very limited and occasional outcrops of 
quartzyte and of a light colored to gray and bluish schistose, compact to 
slightly granular limestone. With these are associated occasional beds of 
limonite. The rocks of this belt may be teen in Swannanoa Gap, in a 
large body of quartzo-argillaceous and quartzitic slateB, and of mica slates 
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and drab, bluish and greenieh clay elates, all dipping south eastward at 
&D angle of 30" to 60°. Abont the foot of the mountain the quartEytea 
become gnciasoid, and in placee occur coarse grits, and beds of ehloritic 
and calcareous slates. The breadth of these rock at this point is 6 to 7 
or 8 miles ; but the greateat development of this series of rocks is seen a 
little further northeast, in the LinWIle Uonntaint, which are composed 
almost wholly of eandEtones and quartzites of various degrees of meta- 
morphiem, in somo places almost or quite vitrified, and so jointed that 
the bedding is entirely obliterated. Thes« quartzytes are aometimes 
slightly micaceous or ehloritic, and Bometimes^flexible,- — itacolumitic. 

The dip is very irregular and confused, but seems to be predominantly 
westward. Several beds of compact, light-colored and grey limestone 
crops out along the western base of the mountain in the valley of North 
Fort, and almost to the head of it, the upper beds being on the weit side 
of the valley. 

Linville Kiver seems to occupy a rift iu these slates, which is more 
than 1,000 feet deep, with precipitous, and in places, vertical walla on 
either hand. The mnral mass of Table Bock, the jagged peaks of the 
Chimneys, &c., and the sharp top of Hawksbill, are all recurrences of the 
Linville quartzytes, with characters unchanged. 

Following northeastward along the line of these rocks, we find them 
recurring in the form of quartzytes, itacolumites, clay, micaoeous, ehlo- 
ritic and talcoid slates in ths various spurs of the Blae liidge, aud occa- 
sionally constituting the eastern escarpment of that chain in its south- 
ward bends, to Surry county, where these rocks cross into Virginia. At 
this point, iu Fisher's peak and the knobs of the Bine Ridge south of it, 
are ledges of hard and gnarled grey and glistening argillaoeoui aud 
quartz o-argillaceons and gncissoid slates, which are often specked with 
magnetite and martite crytals ; and in Watauga and Caldwell these 
become martite schists, aud again micaceous specular schists, which are 
rich ores of iron. 

Bat the most remarkable part of this belt, both for breadth and peculiar 
lithology, is found iu the region of the Grandfather and Yellow Monn- 
sine, about the head waters of Too Bivcr, Linville, Elk and Watauga. 
On npper Linville, and towards the base of the Grandfather and the head 
waters of Watauga, there are limited beds of argillaceous and hydra-mica 
slates and shales ; but the prevalent rocks are feldspathic and quartaose 
■lales and grits, sometimes gneiss-like, and ehloritic and epidotic schists, 
with epidositea, the latter sometimes enclosing bright red rounded grains 
of jasper. Along the high spurs of the Grandfather, to the northwest, — 
the Yellow Mountains, arc large bodies of greenish epidotic sandstone, 
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feldspathic and qnarlzose ; and along the northward spur of Hanging 
Hock, hard and gnarled dark grey quartzo-argillaceoua slates prevail ; but 
these aro also much veined with irregular masses and reticulations of 
epidote. Passing eastward to the Watiuga, from Valley Crucia np the 
river, the prevalenco of epidotic and cblontic, massive or obscurely 
bedded rocks, is most striking. Some of the masses are mnch veined 
with fine seams of white gnartz, while others are amygdaloidal, sprinkled 
with grains of gypsum and quartz and epidote; while still further east, 
across the Kieh Monntalns, occur cbloritic amygdaioida in which the 
grains are feldspar, which aro mnch weathered so as to leave the surface 
of the r.ock deeply honey-combed. Alternating witli these conspicuons 
and dominant masses along the river, are tJie slate and gncisE-like grits of 
Liuville, and occasionlly silvery, grey, greenisli and spotted argillaceous 
and felapathic slates and shales. 

On Elk River occurs a greenish quartzo-fclspathic, thick bedded, com- 
pact to friable slate and grit, which gradually pasEcs into a nacreous light- 
colored, coarse slate-conglomerate, — a fine grained argillaceous quartz- 
yte, filled with rounded and Battened pebbles of white and reddish quartz 
and of hard quartzo-argillaceous slates. 

This conglomerate outcrop has a breadth of several hundred yards on 
Elk, and extends nearly east and west several miles into the mountain 
slopes on either liand. 

The rocks of this rugged region are much disturbed, bnt the prevalent 
dip is castwardly, and the strike a little east of north. 

There remains one other Huronian tract, whose formations compose the 
moat westerly rocky zone of the State, including the mass of the Smoky 
Mountains and its eastern escarpment for the more part of its course, from 
the head waters of Laurel River in Madison county, near the Big Bald, to 
Cherokee ; widening southward, until it includes almost the whole length 
of the latter county, in the transverse section of its strata. This belt I 
have elsewhere provisionally named the " Oherokec Slates," 

Two sections of these rocks are given on the map, as they occur on the 
French Broad, and along the Iliwaasee, through Cherokee. 

Beginning at the State line in the latter county we encounter, for aov- 
eral miles, a succession of conglomerates and clay slates, drsb, bine and 
green, with presently gneiss like elates and grits and quartzo-felspathic 
rocks, and occasional beds of staurolitic and garnetiferous hydro-mica 
slates. These slates with their characteristic crystals are very persistent, 
being seen conspicuously in Georgia, on the Morganton road ; and also 
northeastwards 4 or 5 miles in the spurs of the Smoky. Near Murphy 
the grey gneiss-like slates are thickly sprinkled with transverse crystals 
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of mict ; and this remaias a prominent featare of these slates od Yallcy 
Elver, 12 or Ij miles above Murphy, and on the Teonesse near the mouth 
of Tuckasege, and on Iliwassee 8 or JO miles above Murphy. The dip 
of the rocks, which is generally steep, ^0° to 60, and 80° and 90° S. E. 
for several miles from the state line, until Long I£idge is passed, after 
which it turns to the N. W'., to within 3 or 4 miles of Murphy, where 
the easterly dip is recovered. About Murphy the crystalline dolomUic 
limestone is encountered, with accompanying beds of shiuing clay slates 
and shales and a thin l»od of quartzytea, which He aloiiz the valley of 
Valley Hivcr, to its head; heing accompanied thronghout by frequent 
outcrops of limonite. This liinestone and its accompanying iron ore and 
clay alatcs is rcpo.itod on Peaclitroe Creek, 4 or 5 m'les east of Mnrphy, 
and this reduplication seems to follow up the east side of the wide valley 
of Valley River, p:»rnllel with tlio former, which keeps to the northwest 
side, at the diEt:;ncc of 2 to 3 miles, and less, towards the head of tiic val- 
ley. To the southeast of this valley, in the Koneteh Mountains, and across 
the upper Hiwaasee into Clay, is a succession of clay slatea, with gneiss- 
like gray slates, as described above, and stanrolitic mii-a slatea. A little 
above Valleytown a small body of quartzytes is passed and then a heavy 
bed of shining dark clay shites, which run nearly north from this point 
through the Valley River Mountains and into the Nantehaleh Mountains 
to the east of Kantehaleb River t<iwards the mouth of that stream. 
These slates are much disturbed, broken and crumpled. Eeyond these 
arc light (colored and grey argilliioeons, and occaeionally micaceous slates 
and shales, with alternations of gneissoid slates for two or three miles, 
after which, on ^jantahaleh, ccme in, with a change of the dip to the west, 
the gneisses and hornblende slates of the Laurcntiaa. j. 

The reversals of the dip tn the section below Murphy are easily traceable 
across the valley of the Cheowah and the Tennessee, on the latter, a little 
below the mouth of Tuekasego. The Tennessee river section shows much 
fewer and smaller beds of conglomerates thau the Hiwassco, and also less 
of clay slates and mica slates, but a greatly exaggerated development of 
the quartzose slatea, gneisses and grits- 

The limestones of Valley River follow the valley of Notteley river south- 
westward into Georgia, crossing the Toccoa (Hemptown ci'eek tributary) 
12 miles 8. E. of Ducktown. To the northestward they pass through 
Red Marble Gap of tho Valley River Mountains, and outcrop along Red 
Marble Creek, and seveial miles below its month, are last seen at Blowing 
Cave. These limestones are generally white, hut are olten found of vari- 
ous coIor8,~pink, gi^ey, black, mottled and banded. They are accom- 
panied by large beds of white, compact to granular steatyte, which is raas- 
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Bive to more or lees scbiBtoee in structure. Tremolite is of freqnent 
occurrence in the limeetoDee, which, as already intimated, are dolomjtea 
at least in part, as shown by the following analyses of Dr. Genth : 





. I 


11 


III 


Quartz and Silicates, 


0.44 


2.58 


032 


Carbonate of Lime, 


87.«6 


94.61 


64.10 


Carbonate of Magnesia, 


1.29 


2.12 


44.44 


Carbonate of Manganese, 


0.18 


0.21 


0.52 


Carbonate of Iron, 


0.23 


0.60 


0.62 



I and III are white and fine grained, from Valley River, the former 
near Taylors ; II is the red or pink marble from Blowing Cave, on Nan- 
tebnleh river. 

The section on French Broad begins at the State line near Paint Bock 
in Madison county. The vertical cliffs along the river gorge at this point 
are gray and light colored quartzoee eandstonee and quartzytes with oc- 
casional thin beds of dark gray clay elate. Passing up the river, we find 
these quartzytes ioterbedded with and finally replaced by shales, and then 
by thick bedded grits and conglomerstes, or breccias. These are suc- 
ceeded by heavy beds of argillaceous elates and shales, brown and gray, and 
afVTarm Bpringa, abont 6 miles, by compact blue and gray limestones 
and a calcareous gray sandstone, and half a mile above, by vertical ciifis 
of much jointed quartKytes, which continue for nearly two miles with lit- 
tle interruption, and give place, just below the mouth of Laurel river, to 
blue and gray clay elatee and coar»e comglomerates, which outcrop again 
5 or 6 miles southwest on Bhut-In- Creek. Above Laurel river come in 
heavy beds of greenish iind reddish felapathic quartzytes and gneissoid 
rocks for more than a mile, and then gray, dark blue, and spotted argil- 
laceous elates, after which the gneisses and hornblende slates and crystal- 
line limestones of the Lauren tian succeed. This cross section would make 
nearly ten miles in a direct line. The disturbance, the folding and crush- 
ing of these strata has left them in such disorder that it is difficult to make 
out their position with any tatiefactioD, but after leaving the almost 
horizontal strata of the cliSs at Paint Bock, the dip, which is generally 
between 40° and 70°, is predominantly easterly, but with many excep- 
Uona, until the Warm Springs belt it passed, after which the dip is re- 
Tervd, for the most part, through a section of several miles about Laurel 
Biver. The limestones of the Warm Springs section pass westward into 
TenneBsee, and northeastward up the TRilcy of Laurel Biver and through 
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the Smoky range, making their final disappearance into Tenneasee ; the 
Smoky Honntains beyond this point being composed of older formations. 

This series of rocks pass soathwestward across Shnt-In Greek and up 
Warm Springs Creek and Meadow Fork, through the New Found Monn- 
taiDi, across Pigeon River, and over to the head waters of Oconaloftee 
River, widening out so as to take In almost the whole conrEe of that 
•tream to the Tuckasege. Bat the limestones which pass out on the 
Pigeon Vallej from "Warm Springs do not again cnt into the Smoky, 
which is composed, for this interval, from Pigeon to the Tennessee, of 
olay slates, bine and grey, micaceous and talcose, and of quartzoee elates 
and gneiss-like beds, schists and qiiartzytes. 

This belt of rocks is colored on the map throughout like the other Hu- 
ronian bells, and for tho same reasons, viz : that they succeed the Lauren- 
tian, and differ from them strongly in degree of metamorphism and gen- 
eral lithological character, so that the transition from one to the other is 
obvious along the whole extended line of contact, and that they have 
yielded no fossils, which alone could authorize their reference to a later 
age. And although the fact of nnconformability can not be asserted for 
any one of the sections, this may arise from the circumstance that thedis- 
tnrbanoe and dislocation of the strata along this line are estreme, and 
that no detailed or minute examination has ever been attempted, and of 
course nothing short of such examination would suffice in such a region. 
And another circumstance of weight is the immense body af these rocks, 
which must be allowed, on th« French Broad for example, after every 
reasonable reduction for folding, a thickness of several miles. Add these 
to the primordial or the loweak members of tlie Lower Silurian and they 
receive » most incredible development dowuwards, since the rocks along 
the Tennessee border referred to this horizon have already a very great 
thicknes*. 

However, as stated above, these rocks have only been located provis- 
ionally. And it is right to say further that the only examination I have 
made of this western Smoky belt, was a mere rcconnoisance, mostly on 
horaebftck, made in a few weeks of the autumn of 1866. The only hope- 
ful way of attacking the complicated problem of their age ie to trace their 
counection with the 



As this formation ie developed in Tennessee, where they have been bo 
thoroughly studied by Prof. Safford. And I am glad to acknowledge 
the service which he has rendered towards the solution of the problem by 
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running liie Freneli Broad section across the State line to Warm Springs 
and a liitle bejond. In tlite section lie makes the Paint Rock sAndetones 
to be Chilhowie, or Potsdam, and the grits and conglomerates below 
and above Warm Springs to bo Ocoee, or sub-Potsdam, and the limestone 
he refers to tlie Knox Dolomite, which is above the Potsdam. 

And Prof- Bradley of Kno7. vide University, has kindly furnished me 
within a few days, a manusciipt copy of a paper which he proposes to 
pnblisli soon, giving some inclusions from a recent stndy of the rocks of 
Chei'okco and of the lower Tennessee and Nanlehaleh sections of tJiem. 
E-ttensively familiar already with the Primordial formations in other 
parts of the (continent, and living in tiie midst of a region of Lower 
Sihirian formations, which have been so well desoibed and map|>e<i by 
Safford, and with whose characteristics lie is familiar from his own explor- 
ations. Prof. B. is well qnalilied to attack tliis knotty problem from the 
only direction which oilers any prospect of its sohniun. He refers the 
conglomerates, sandstones and <[U!irtzytos and their Hssociated slatts, to 
the Primordial, (Ocoee and Ciiilhowie of Sflfi'.)rd), and the limestones of 
Yalley River to the Knox formation, regarding tiiese beds as eontinna- 
tions, or folds of the same rocks in Tennessee and Georgia, basing his 
conchisions on stratigraphical and lithological considerations, having 
found no fossils. If Prof. B. is able to continue his investigations among 
these confused and complicated geological obscurities and to unravel the 
tangled skein of tlieir history, he will doubtless I'ender an eminent service 
to Bcienco as well as make an important contribution to the geology of 
North Carolina. 

If these identifications shall prove to be valid, they will carry not only 
this belt bnt the preceding, which lies along the line of the Blue Ridge ; 
since this belt connects itself directly with the slates and conglomerates 
of Tennessee throngh the large and peciiliiir bodyof epidotic and ehloritic 
sandstones and (he slates and conglomerates of the Yellow Mountains 
and along Elk River. And the Kinff'a Mountain belt will probably follow, 
as this is almost certainly geologically indcnticdl Avith the Sanratown and 
Pilot Mountain section, and the latter arc almost continuous with the 
eastern fragments of the Blue Ridge belt in Surry county. But this 
conclusion will not involve the great middle and eastern belts which 
must still remain Huroiiian, until determined independently to belong to 
a later scries ; both because they arc widely separated from the others, 
and because they have lithological and stratigraphical characters of their 
own, which would prevent their following any determinations of horizon 
for the others, which should be based on these coDsiderations alone. 
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There are in this State two narrow fringes of an eroded and obliterated 
anticlinal, which belong to tliie ejstem ; the smaller, or Dan River belt, 
from 3 to 4 miles wide, following the trongh-like valley of that stream, 
(abont N. 65° E.), for more than 30 miles, to the Virginia lino ; the other, 
tbe Deep Kiver belt, extending, in a similar trough, 5 to lo miles wide, 
(and depressed 100 to 200 feet below the general level of the country), 
from the southern boundary of the State, in Anson county, inaN. E. 
direction, to the middle of Granville connty, within 15 miles of the Vir- 
ginia line. They are separated, therefore, by a swell of country 100 to 
75 miles wide, which rises along its topographical axis to 8 or 900 feet 
above the sea, the troughs themselves having respectively an elevation of 
5 to600 feet and 2 to 300 feet. The beltsaro convergent in the direction 
of the Triassic beds of Viiginia, with which they were doubtless once 
connected, (as well as with 0ome small intervening outliers) in ono con- 
tinuous formation. 

The dip of the Dan River beds is abont 35" N, W., (20° to 70") and 
of those of Deep River 20" S. E., (10" to 35°). The rocks are sand- 
atonea, clay slates, shales and conglomerates, generally ferrnginoiia and 
brick-red, bnt often gray and drab. The shales are occasionally marly, 
Rnd these and the sandstones are sometimes saliferons. Many of the 
beds consist of loose and nncompacted materials, and are therefore easily 
Abraded. 

The moat important and conspicuous member of the series, ie a lai^ 
body of black shales, which encloses seams of bituminons coal, 2 to 6 
feet. This coal lies near the base of the system in both belts, and is un- 
derlaid on Dan River by shales, and on Deep River by sandstones and 
conglomerates; the latter constituting the lowest member of the series, 
and being in places very coarse. And near the eastern margin in Wake 
county, where the belt reaches its greatest breadth, (some 15 miles,) the 
conglomerates are of great thickness and very coarse, nncompacted and 
rudely stratified, resembling somewhat the half-atratified drift of the 
monntain slopes, the fragments often little worn and sometimes 10 and 
12 inches in diameter, and evidently derived from the Hurooian rocks of 
the hills to the eastward. The conglomerates of the Dan River belt are 
among the npper members of the series, and are mostly fine and grsdn- 
Ation to grits and sandstones. 
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Black SUt«s. 
Calcar ous Slates. 



Green Calcareoui ShBlcf. 

Bltumtuous Shales. 
Galea- eousSbalee. 

BitumtnonB Slates 
Ball ore. 

Calcareous Bbalee. 
Black Slates and Ball ore. 
Green Calcareous Shales. 

Black Slates. 

raack Slates'and Ball ore. 



Bltumlnoiu Shales. 

Gr>y SaodstoDe. -.zf'iZ 
Coal and black band. 

Black Slates 
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Tho black slialee near the baae of the system contain beds of fire 
clay and black band iron ore, interstratilied with the coal. They are 
also highly foasillferonSj especially on Deep River. Silicitied trunks 
of trees are very abnndaDt in the lower Bandstones, as may be seen 
conepicoously near Germanton, in Stokes county, the public; road being 
in a measure obstructed by the multitndo of fragments and entire 
trunks and projecting stumps of a petrified Triassie foroat ; and similar 
petrifiactions are abundant in tho Deep River belt, occnrring in this, as 
in the other, among the sandstones near the horizon of the coal. 

The accompanying section shows the rocks of the Deep River region, 
down to the coal. The section is that of the shaft of the Egypt mine, 
which was opened some 20 years ago and wrought quite extensively, both 
before {tnd during the war. It is in the main, a copy of that given by 
Admiral Wilkes, in bia report to the General Government in 1858, on 
the Deep River coal region. The prevalence of Bhales and slates is 
notable, as well as the very small proporlioii of sandstones ; in both 
respects, tlie section is exceptional. Below tho elate at tho end of the 
shaft, come in the bottom sandstones and conglomerates. Tlie shaft is 
located 500 yards south of the outcrop. 

Emmons reports 5 seams of coal, separated by black slates, shales, 
black band iron ore and fire clay : and in general, Iio finds a remarkable 
similarity to the coal deposits of the Carboniferous formation. 

The coal with its shales outcrops along the nurtheru margin of the belt 
at various points, for more than 15 miles ; and many shafts having been 
sunk to, and through the main seam, which is tho upper one, it is ascer- 
tained to be very persistent in all its characteristics and associated beds. 
The outcrops may be traced almost continuously to the gulf, 3 miles 
west of Egypt. The annexed map of the outcrop at this point is copied 
from ft local survey made in coonection with some mining operations car- 
ried on here during tho war. And the section (on the lino A — B) is 
added from a shaft recently snnk to a depth of 20 feet through the two 
upper seams of coal and the intervening stratum of black band. The 
dip is 32° south. The section is as follows : 

Black slates and abaloe, 8 feet, (from the surface). 

Eire clay and ball ore, 4 " 

Coal, 4 " 

Black band, nearly 2 " 

Coal, li " 

Black slates, , at bottom. 
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On Dan River the coal first shows itself on the surface abont 8 miles 
east of Germanton, being imperfectly exposed in a ravine. The coal is 
abont 3 feet thick. Some 6 or 7 miles farther east, at Stokeabnrg, there 
are outcrops of three seams in snccession, the upper about 8 feet thick, 
with a heavy body of bitnminona shales j the other two were not well 
enoogh exposed for meaenrcment, but they were explored by a very in- 
telligent gentleman who reports one of them as mnch thicker than the 
top seam. The black shales and slates crop oat at varions points abont 
the town of Afadison ; and near Leakeville a elope was driven some 60 
feet on the coal ream which is here 3 feet thick, and with a dip of 34° 
and eonsiderahle qnantities were mined dnring the war. It is classed as 
a semi-bitnminouE or dry coal. The ontcrops show that the coal is con- 
tinnoDS through the whole length of the belt in this State, which is above 
30 miles. 

The thickness of ths Triassic series Dr. Emmons estimates at about 
3,000 feet on Deep Eiver ; but owing to the steeper dips of the Dan 
Biver beds, the thickness of all thestrata represented there would be about 
10,000 feet. But their actual vertical depth to the underlying Archeean 
rocks, is probably lees than a thousand feet, in either case. What was the 
original thickness of the formation when first elevated, and before the 
wasting by denudation began, can only be remotely conjectured; bnt it 
most have been very great, as will appear from the following considera- 
tions: 1. The beds on Dan Kiver, meaenred at right angles to the dip, 
jpves a minimum thickness for that side of the formation of near 10,060 
feet : 3. In the section of the Deep Hiver belt, which is exposed in the 
valley of the Yadkin, not only is there a width of 6 miles with the nsnal 
dip of 20'', but there is an additional ontcrop more than a mile in })readth, 
ten miles south of the principal belt, which preserves the southeasterly 
dip of nearly 20°, and hence the calcnlation for a minimnm thickness at 
this margin mnst be based on a breadth of 16 miles, which gives a thick- 
ness of more than 25,000 feet : 8. There is no way of accounting for 
the present position of these beds with tlieir opposite and considerable 
dips, but by supposing an nplift of the intervening tract, such and so 
great, that if the movement were now reversed, it would carry this swell 
of nearly 100 miles breadth into a depresssion mnch below the present 
level of the troughs in which these remnant fringes lie, so that there has 
been an erosion not only of 10 to 20,000 feet of the broken arch of Tri- 
assic beds over this area, but also of a considerable thickness of the un- 
derlying rocks on which they had been deposited : 4. While this erosion 
of the central parts was going forward, the margins must have enfiered a 
very great amount of waste, so that the beds which remain, are probably 



jvCoc^lc 



146 QBOLOQT or NOBTH OASOLINA. 

but a small part of tbe original Eeries. It is probable that thefio boda at 
one time covered the larger part of the middle sectioD of the State, al- 
most to the flanks of the Bine Ridge. 

The present area of Triassic in the State is abont 1,000 square miles, 
about one-third of it estimated to be imderlaid with coal ; but since there 
are ontcrops of black shales and of lignites in other parte of the Deep 
River belt at great distances from the area commonly set down as coal- 
liearing, there is a strong probability that coal will be found over a macli 
larger territory. 

Another point worthy of note has been mentioned incidentally, viz ; 
that the materials of the coarse conglomerates which characterize the 
the eastern belt (and its eastern margin), as compared with the western, 
were evidently derived from the Archeean rocks to the eastward ; ih^ 
the large pebbles and bowlders (sometimes 10 to 15 inches thick), may 
often be traced to the very ledges a few miles east, from which they were 
torn. And the rudely stratified condition of these beds, and the coarse- 
ness and miscellaneous character of their materials, being made up of slight- 
ly worn fragments of rocks of various degrees of hardncEE, indicate a 
derivation from neighboring and steep highland or mountain slopes; and 
indeed they are of such likeness to some Quaternary, semi-stratified accu- 
mulations, AS even to strongly suggest a enb-Triaesic glaciation. If it be true 
that the materials of this formation came, even in large part, from the east, 
and it seems impossible to resist the conclueion, and if their extent, hori- 
zontal and vertical, was at all snch as has been shown to bo probable, it 
follows that there existed in Triassic times a large coastward tract of ele- 
vated and probably mountainous territory. The changes, therefore, in 
the topography of this portion of the continent, in comparatively late 
geological ages, have been much greater than is generally supposed, in- 
volving such adepression of this Atlantic tract, that the whole of it was 
swept over and planed down still further by the great gi-avel floods of 
Glacial times ; and a tranvorse npthrust of more than a thousand feet, 
along a nearly east and west axis, sufficient to throw ofi'the margins into 
high opposite dips across a auticlinal bulge of nearly 100 miles breadth.^ 

A very marked peculiarity of the Triosaic formation in this State, in 
all its ontcrops is the frequency of dolerytic dikes. These beds are every 
where intersected, in various directions, by ibcfe ledges of dark grey, 
generally fine grained traps ; the thickness being usually not more than 
a lew yards to 2 or 3 rods, and the length not generally exceeding a few 
hundred yards, but occasionally extending to several miles. These traps 
are sometimes brecciated, and occasionally contain serpentine and chlorite ; 
and magnetite and pyrite in disseminated grains arc quite common. The 



)vGoO'^lc 



OUTLIKEB. 147 

eandetonef and elialcs arc usually blackened on fitlier side of tliose trap 
dikes to a diBtanee of several feet or jarde, proportioned to tlie size of the 
dike, and not iinfreyiientlj tliey have iinderj^onc complete inetamorpliisoj. 

It 18 dne to Prof. Dmia that we are able to describe these dikes as 
doleryiia insica^ of dioTytic, \\\f, investigations ntnonp the traps of tlio 
Connccticnt valley having determined this point for them, and the ex- 
amioAtion of a typical specimen of the North Carolina traps, sent for 
compariEon at his request from the very full collection in the Mnseum, 
having extended the conclusion to those of this State also. Ot 
valaahle iniiieraU, besides the coal, iron ores arc the chief, there heing 
several beds of limonite, (freqnently in the form of a coarse gravel), which 
are pereistent for many miles and of 1 to 3 feet thickness. 

Foasih. — In addition to tlie vertebrate remains of the North Carolina 
Triaseic, of which a complete list is found in ihe Appendix by Prof. 
Cope, the following species of other orders are given by Dr. Emmons: 



Chellanthltel 

DjctnocanluB atrtitaB. 

" ramoBUB. 1 rcadltes iicutus. 

OymniicaalDB oltemittuB. ' ' loDgttolluB. 

Eqnisetum coIumnaroldi.'B. ZamlUs | ramfnoiaea. 

CalamiteB dIsJunctuB. " obtuBitollas. 



PodoEsmltes linceolotua. 

Strangerltea obloDgus. ■ " loDgitolluB. 

Ptcopterla faJcatDB. PlcroEamttes decuaeatUB. 

" •aroUnculs. Wal bia dlffnBas, 

CjclopteiJi . " lODgJ/oUuB. 

AcrostlchitcB obloDgQB. LepocjcloteB clrcularls. 

apheDogloBaam qnadritollum. " elllptlcaa. 

The coal mines are not wronglit, and Lave not been re-opened, except 
for a few months, since the resnmption of the Survey, so that there has 
been little opportunity to add any thing to the pre-existing knowledge 
of onr Triassic paleeontology. 

CEETACE0U8. 

This formation is visible in North Carolina only in the river blafie of 
the southeastern portion of the State, from tlic Nctise. (and its tributary, 
Contentnea), Bonthward. Dr. EmmouB also speaks of it as occuriogou 
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Tar Biver. It ie best expowd in the blnffe along the Cape Fear between 
Fajetteville and WUmiDgtOD. The roeke of this BjBtem (every where 
very slightly compacted) are, for 60 to 00 miles below Fayetteville, sand- 
Btonee, clay slates and shales, 30 to 10 feet thick, in many places dark to 
black and very lignitic, with projecting trnnks and limbs of trees, and 
at a few pointe, fall of marine shells. These beds Dr. EiumoDS regards 
as probably eocene. For 40 to 50 miles above "Wilmington, and in all the 
other river sections, tbe rock ia a nnitbrm dark, greenish gray, slightly 
argillaceone sandstODo, massive, and showiDg scarcely any marks of bed- 
ding. This sandstone every where contains a small percentage of glau- 
conite, and is in fact the representative of the true Grecnsand. 

The following analysis of a specimen from a representative outcrop at 
Blackroek blnff, 20 miles above Wilmington, on the Cape Fear, is from 
Emmons : 

Silica, 93.43 

Oxide of Alamina and Iron, 9.00 

Carbonate of Lime, 11 .40 

Magnesia, 0.20 

Potassa, 0.88 

Soda, 0.42 

Organic Matter, 4.80 

Water, 3.80 

100.43 

The above is a fair sample orthis formation in all its northern and 
eastern ontcrope, as it appears on^S^fi, River, about Einston, in Lenoir 
county, as well as on South Biver and Black River, in tbe southwestern 
corner of Sampson county ; but westward, higher up the Cape Fear, the 
beds lose entirely their glaucoiiitic and calcareous cbarsctcr, and become 
more clayey and frequently black-lignitic, with embedded trunks, limba 
and leaves of trees ; and not unfrcqnently it is composed of sandy accu- 
mulations exhibiting much false bedding. These beds extend a hundred 
miles up the Oape Fear from Wilmington. It is probably the same lig- 
□itic member of this series, wLicK appears at low water in the Koase, at 
the railroad bridge near Qoldsboro. The Cretaceous beds of North Car- 
olina are not iisnally very rich in foesiU, the greensand containing gen- 
eratly scattered specimens of bolcnmiles, ostrtea larva, exogyra costata 
and an occasional anomia ; but at several points on tbe Cape Fear the 
exogyras are very numerous, and at Kelley's Cove, about 40 miles from 
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Wilmington, there ie a etratnm of 2 to 4 feet which is filled with marine 
ahelle. And at Snow Hill, In Lenoir county, on Contentnea Creek, is a 
line of blufis on the south side of the stream, several hnndred yards in 
length, and 20 to 40 feet high, the lower portion of which, to the heiglit 
of 10 or 12 feet is a cretaceons sandy marlyte, filled with shells, man; of 
them of new species and representing several new genera, but containing 
known species enough to enable Prof. Conrad, to whom by good fortune 
the nniqne collection in the museum from this locality was submitted, to 
determine the horizon as that of the Biplcy gronp. For a description of 
these Snow Hill species and a synopsis of the Cretaceous shells of the 
State, the reader is referred to Prof. Conrad's paper in the Appendix. 
It is probable tliercfore that all the cretaceous beds of North Carolina, 
so far as visible, ebonld be referred to the upper cretaceous. These beds 
occupy everywhere the lowest position, and nowhere expose a thickness 
above 50 or 60 feet, so that there is nothing on which to ground even a 
conjecture of their vertical extent. 

Very few species of tlie higher orders of animals have been found in 
these beds. Ih addition to the list of Prof. Conrad, Dr. Emmons gives 
Belemintella americana, B. Compressa, and one or two large Sanriane; 
and there is a large femur of a cbelonian in the State collection. 



The two lower subdivisions of this formation, Eocene and Miocene, 
are extensively exposed, chiefly along the watercourses and in the ravines 
and bluffs, and in the wells and plantation ditches of the eastern counties. 

Eocene. — The distribution of the rocks of this subdivision is more 
limited than that of the Cretaceous and much more so than that of the 
Miocene, which overlies it. The boundaries of it, north and south, are 
the Keuse and the Cape Fear ; and it is found on the Neuse to within 
3 or 3 miles of the railroad crossing, near Goldeboro', and at one point, 
in an isolated outcrop on the river blnST 7 or 8 miles further west ; and it 
occurs in limited outcrops throughout the triangular region between 
Newbern aod Goldsboro' and Wilmington. It consists of a light-colored 
and yellowish consolidated niarlyte, as in the steep bluffs on the Keuse 
10 miles below Goldsboro, and again, 15 to 20 feet thick, 10 miles above 
Newbern, and in the Katnral Wells near Magnolia, containing, in this 
form, 40 to 80 per cent, of carbonate of lime ; or of a shell conglomerate 
88 seen abont Newbern, and 8 or 10 miles up the Trent river, — a rock much 
used for building in Kcwbcm, and burned for lime, while in some limi- 
ted localities it is made up of silicious easts of shells from which all the 
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■carboDate of lime has been diBEolved, constituting a trne buhrBtone; or 
of n wliitt; (calcareous sandstone, more or less compacted, as on the Sense 
near Gotdsboro, and near ttie railroad through Duplin and Sampson 
■counties, and in Onslow and in Jones on the Trent, and along the North 
East River f.pr the most part of its conrsc to within a mile of Wilming- 
ton ; or of a gray and hard limestone, as abont Rtchlands, in Onelow, at 
Rocky Point. 20 miles north of Wilmington, and 7 miles north on the 
North EsRt River; or of a coarse conglomerate of worn shells, sharks* 
teeth and fragments of bones and stonj* pebbles, as in the npper part of 
Wilmington and at Rocky Point ; or of a fine slmly infusorial clay, light 
gray to ash colored, as in Sampson connty near Faietm's depot. Outside 
of this region, tlicre are two or three small patches of Eocene ; one cap- 
ping a hill 350 feet above the ses, on the railroad 7 miles east of Raleigh, 
n ailicions shell conglomerate of 3 or 3 acres in extent and 6 to 10 inches 
thick ; the second a ferruginous, and calcaicons sandslono of 1 or 6 feet 
thickness, on the top of a hill in the eoutheastcrn comer of Moore ; this 
last containing some shells and many cchtnoderms. These fragments, or 
otitliers show that this formation, limited as it was in thickness, had a 
vastly greater horizontal extent than would have been suspected, and 
they carry the shores of the Eocene seaa quite into the hill country of the 
State aud nearly 150 miles from the present coast line, and to an eleva- 
tioft of nearly 400 feet. 

Some of the clay and sand beds on the upper Cape Fear may belong 
to the Eocene as Dr. Emmons conjectured ; but as they do not contain 
fossils, only a minute study of the stratigraphy can decide. 

Fossils — In addition to the organic remains described in the papers of 
Cope and Conrad in the Appendix, the following are given by Dr. 
Emmons. 

Cid*ri> Mltcbellli, EcblDOCfamoj pnmis. 

Cidari* CaroIlDGD^, Scutella LTelltl. 

Pectea membrantee*. 

Scntella , Gonlocljpeu* enbingnlatiw. 

MicrocHnuB conoldei, , Luniillt«B contlgna. 

There is a small i-ullcc'.ion of Eocene fossils in the Museum, which have 
not yet been studied, that will doubtless add something to the list of 
species already recorded. 

Miocene. — This siib-dii-ision of the Tertiary extends over nearly the 
whole seaboard region, from the sea shore and the western margins of the 
Sonuds, 60 to 75 miles inland. It has a miicli greater horizontal extent 
than tho preceding, and a greater thickness, but is less continuous, being 



jvCoc^lc 



OUTLINES. 



tonnd in dieconnectcd patchee often of qnite limited area, and exposed, 
lite the preceding, only in river bhiffa, raviaes, ditches, wells, Ac. It 
coneiats of beds of clay, sand and marl which are locally filled with Bbells 
(more or less deatjeA), to a thickness of 2 or 3, to 6 or 8 feet, and occa- 
sionally 10 or 20. The distribution of these shell beds, as far as known, 
will be best ascertained by a reference to the maps. These beds of blae 
marl as they are called, are found for the most part in the right banks of 
the largo rivers and on the north slopes of the divides or swells of land 
between the rivers, the probable explanation of which has been given in 
the chapter on topography. And the formation thickens, — deepens, to- 
wards the northern border of the State, tlie beds being inneh thicker on 
the Tar and Roanoke than on the rivers south of them, and in fact being 
of such thickness here as to conceal both the Eocene, if it exists, and 
the Gretaccons, with a few quite loi^al exceptions. 

These shell beds arc very rich in foeeile, which are often in perfect pre- 
servation. The vertebrates will be found in Cope's Appendix. The new 
species of shells which have been discovered in the course of the present 
Survey, are described in Conrad's Appendix. The following list contains 
the species given by Emmone, a few of the names being changed to agree 
with Conrad. 



Ef^hlDng RufflnU, 






Astrtea bella, 






Murei umbrifer. 


Bna;con carlca, 


•■ globwa. 


" contrarinm. 






Ecphont qnadricosUto, 


" ragMum, 


Pyrulii aplrata, 


Fusna equalia. 


" reUenkta, 


■■ eilUi, 




" lamelloam, 


degans, 


" monlllfonnla, 


" aparrowl, 




alteroBU, 


" reticulata, 




Enpleara candata, 


acuta, 




Qaleoai* Hodgil, 




TerebradiBlocatB, 




" onlllnemta, 


" DurallUonna, 


" neglecto. 


bldcntotum, 


DolimnoctocosUtnm, 










pedlcull, 




Mltra caroUnensis, 






Emto IsTls, 


<' llmatuJa, 




" coDBtriota, 


" OblDB*, 


" ovaU, 
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Contu sdverBsrlas, 
" {UlnTlanaa, 

Flenrotoma laiuU, 
" flemoi*, 

" Ilmktnla, 



" tDbercnlatA, 

FTnunldeU* reticnlaU, 
Enllma toTlgata, 
" rabnUU, 

Tereb«llum etlwaueiiM, 

" CODStrlctOID, 

" Bardenll, 
Tarrltellk cooatrlcla, 
FetalocoDchiu nmlptaratiu, 
LItorllUi lloetbi, 
TrochDi phllanthropnB, 

OrblcQla iDgubrii, 
Cscnm ftnnnlatnin, 
CraclbnlDin o 



" maltDineatam, 

" damotiim, 

FlMotell* redimlciila, 
FccteD compariUi, 
" eboreas, 
" cllDtonJqa, 
" peedeeoils, 
" Morton I, 
" JeBenoolut, 

" MkdlBODllU, 

Vertlcordls , 

Axlnaa anbovkta, 
" lentltoriDli, 

Chtma coKicoM, 
" conf^cgata, 
" fltriata, 
ArclneDa iplnoaa, 
Corblcula deosttiL, 
" cnneaCiL, 
Lncttut FeDD«;lvuilo, 
" coDtncta, 
" crenulata, 
CaryaUi Mftuu, 
Calllita repoBta, 
Doalnla troQsTerM, 
Arhsmla coDcentrlc^ 
JfetiBbipIlcaU, 
TelUoa altarnata, 
« polity 
" fleiDosa, 
Hscoma Iiuoria, 



" elevata, 
LniULtta catenoldM, 
Nererlta peicalloia, 

" EmmoDtll, , 
Matlea canrana, 
" Ingtiia, 
Fjrainldella arenoiiB, 
Cbemnttzla retlcnlaU, 
Cerlthiiim moiilllteniin. 



" aDiiulatDia, 
" bicostatum, 

BcaUrla mulUatrfaU, 

Astarte undnlata, 

" cluthra, 
Delpblnula quadiicoBtata, 
Tomatlna cyllndriui, 
Denlallum altcDuatum, 

" tbtUns, 

TrochlU centrslla, 
CrepldoU tornlcnta, 

plMB, 

OitnM Vl^Diana, 

" Carol Inetiato, 
Fllcatnla marglnata, 
Uytllm Incnuatus, 
Area llenosa, 

" Incllls, 



" transversa, 
Nacalana acuta, 
Nocula proxlma, 
ABtsiie coDcealrics, 
Crasaatella undulata, 
" GIbbesll, 

" meltna, 

" alta, 

" Uarjlandtca, 

" proteita, 

Fbolaa coBtata, 

" oblongata, 
Mercenaria Rllejl, 
Venus trldacnoldes, 
" cribrnria, 
" Bthleta, 
Circe multlstrUts, 
Hvllnia TarlablUs, 
Donas lateraUi, 
Mactra congesta, 
Pteromeris perplana. 
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Solen enels, Blllqiurl> equalli, 
Q-Irdmerli refleza, " CuoUnensit, 

FholkdoiDTm abrapta, Fholu Memmlngerl, 

CardlUmeni &nta, Cvdinm n»gni»iir 
Fleanimerli decemcostata, " 



QljcocftnlU gnuiaU, Cardita carinat*. 



QUATBBKAKY. 



The Quaternary, or J'oslpliocene, tlie final term of the geologictil col- 
iimn, occapiea a larger area of the surface of the State than any of the pre- 
ceding, ae will be Been from the map. The whole eastern part of the 
State, a tract extending more than 100 miles from the coast, and rising 
to an elevation of 4 to 500 feet along its woatern margin, is covered for tlie 
moat part with a snporficial deposit of shingle, gravel, sand and clay, the 
coarser matcrisi predominating westward and becoming sticcessivol; finer 
towards the coast. Almost the whole of the Tertiary and Cretaceous, and 
a considerable part of tho Tria.Bsic, as well as a broad belt of the Arclisean 
rocks, are concealed by a thin covering of this formation. It terminates 
inland along a very sinnous line, which curves sharply to the west along 
all the divides between tho groat river channels, having been swept away 
by denadation from their slopes as well as their valleys proper, through- 
out the more elevated parts of the formation, while farther east, at lower 
levels, the present rivor channels themselves have been excavated through 
these deposits. Along railroad cnts, in gullies and washes on road sides, 
and wherever a section of these superficial deposits is exposed, they are 
found to be very irregularly bedded, showing beach structure and every 
kind and degree of false bedding, fine and course materials, gravel and 
earths being generally commingled. Towards the west, the lower parts 
of the earthy beds arc filled for several feet with qnartz pebbles of 
varions sizes to several pounds weight. The elevation of the more west- 
ern of these beds, on the top of some of the higher hills, is 4 to 500 feet, 
in Harnett, Hoore, ^Richmond and Anson, conspicnoiisly abont Carthage, 
Rockingham and Wadesboro'. Their thickness does not often exceed 20 
or 30 feet, and is generally not more than 10 or 15. Some of tho best 
exposures ot them are fonnd at the entrance of the hill country above 
Fayettevillc and along tho Carolina Central Kailroad, through BobesoQ, 
Kicfamond and Anson counties. They consist here of gray and purplbh- 
white clay, sometimes qnite pure, serving for brick or potter's clay, and 
again very sandy. These gradually become more aandy and gravelly, and 
at last ooarse pebbly, with the rise of the surface towards the west. 
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Tlirce periods are distingiiialiable in this fornoatio.i in ^Tfortli Carolina, 
the Glacial, Champlain and Terrace ; the liret two quite readily. 

Glacial. — Over, the more eastern parts of the formation, where the 
elevation above tide does not exceed about 100 feet, there lies upon 
eroded anrfacc of the underlying Eocene, Miocene or Cretaceous, a thin 
stratnra of a few inches to a foot, (rarely more), of tolerably coarse 
pebbles, often with shark's teeth, eoprolites and rolled fragments of bones, 
washed from the older rocks ; and along the river bInSs, notably of the 
Cape Fear, this stratum, which lies frequently in a level line for hun- 
dreds of feet just above the water's edge, consists of a single layer of scat- 
tered pebbles and bowlders, often a foot and more ia diameter, on a smooth 
floor of Cretaceous, for example. The nodarlying rock was evidently 
planed down by the currents and drifting ice which carried these bowl- 
ders from the ArcliEean bills of Cliatham, to which they are readily 
traceable. And this erosion of the surface and scooping out of the broad 
river valley no doubt took place during the Glacial period, or the earlier 
part of the QuarCernary age, which was a period of elevation in this part 
of the Atlantic slope, in common with the more northern portions of the 
continent, as is evident from the fact that the bed of the Cape Fear at 
Wilmington, for example, wasgrooved down to a depth of about 100 feet 
below the present sea level. This has been shown both by excavations 
and pile driving; the latter being carried down to tlie depth mentioned, 
through the peaty alluvion whicJi has filled up the old bay-like 2 miles 
breadth of the river at this point, and reduced it to about 100 yards, and 
the excavations having brought up, from a depth of 70 feet, huge trunks 
of cypress trees, together with just such bowlders of Chatham rocks as 
those along the higher readies of the river, as above described, some of 
these stones being more than a foot through. This stratum of pebbles 
between the older formation and the Quarternarj often contains fossils, as 
previously stated, in the torm of teeth, bones, eoprolites, t&c, but roaaded 
and woni, evidently derived from the dennded underlying formation, 
Tertiary or Cretaceous, 

Here, however, have been found the best preserved and entirely un- 
worn specimens of Mastodon teeth and bones, possibly derived from 
the preceding formation, but from their mechanical condition, almost 
. certainly belonging to the begioDing of the Quarternary age or the 
Glacial Period. 

Further evidonces of s Glacial period in this latitude will be presented 
further on, in the Quarternary of the piedmont and mountain regioae, 

Champlain. — Along the blufla of the Cape Fear brfow Fayetteville, 
one of the most persistent and re^olar beds ia the sasd and gntTel de- 
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poBit of 10 to SO feet, with its torrential stratification, flow and plange 
structure, and every evidence ol' violent movement of tlio transporting cnr- 
rents, whicli, in the later or Champlain period of the groat ice age, filled up 
and obliterated the river channel and valioy even, in large part : the com- 
paratively insignficant water-way of the present river having been reex- 
cavated in iLiter tiincs tliroiigli this deposit, which is doubtless the Orange 
Sand of Hilj::ird, so conspicuous on the Mississippi. 

T(i\vards llio coast, and at levels but little above tide, there are regular 
stnilitied ami nearly liorizontal beds of ash colored clays, frequently more 
or less sandy. An example may be seen on the lower Neuse, along both 
shores of its broad bay-like mouth, 5 to 15 miles beiow Newbern. These 
beds are 5 to 10 and 15 feet Ihick, extending but a few feet above tide, 
and abound in littoral and estuary aJiells, undistingnishable specifically 
from those now living alongshore, some 30 or 40 miles east. And similar 
beds exist on the sound near Beaufort. It is probably that a large part 
of the gray and ash-colored clays near the coasts of the sounds, east of 
Pungo and Cliowan rivers, also belong to this period, as they seem to over- 
lie the miocene marls, — and tliey may be considered the continuations and 
representatives of the fossiliforous clays of the Neuse, just described. But 
a closer study of the stratigraphy than has yet been made, or the dis- 
covery of fossils will be necessary to settle the question of their age. 

Above these gravels and clays there ia a thin atratura (1 or 2 to -i or 5 
feet) of marine sand, and in some places of drift sand, which is spread 
over the surface of wide tracts, from the immediate coast at some points, 
quite to the western limits of the formation, and is found at all elevations. 
It is this stratum which gives rise to the name of " sand hills." 

The Champlain peried was evidently one of depression, as indicated by 
the marine shell beds of the Neuse for instance. But the marine sands, 
08 well as the stratified beds on the hills towards the western margin of 
the formation, show a depression of more than 400 feet, and at some 
points of 500; hut it is worthy of note tliat the depression along the 
northern border of the State was. only about Iialf as great as towards the 
south. 

This completes the description in brief of the great Qnartenary area, 
of the Suto. But isolated patches of shingle and pebble and rudely 
Btatified gravel beds are found capping the hills and benches that fiank 
the great river valleys of the State, at various elevations above present 
water level, 50 to 150 and 200 feet, and even more, aod at all distances, 
up to 2 or 3 miles occasionally. Those beds extend quite to the foot of 
the monutains, even to an elevation of 1,200 and 1,500 &et above the sea. 
The beds are generally not more tban 3 ov 1 to 6 or 8 &et thick, increas- 
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ing towards the inonntaiiia to 10 and 20 oceaeionally. The coarser pebbles 
are generally collected in » atratuni at the bottom of the bed and imme- 
diately upon tlie irrcgalarly eroded snrface formed by the upturned edges 
of the Archtean rocks, which preserve perfectly their form and bedding 
in the quartz and mica seams, and in the differently colored earths into 
which they have passed by weathering, showing that , denudation had 
overtaken the forces of diEintegration, and that the whole re^on was 
planed down to the living rock, and all soils and earths swept away. ^ 

The gold gravels are no doubt to be referred to this period. The most 
notable and extensive of these arc found on the flanks nf the epiirs and 
low ridges of the Uwharrie Mountains in Montgomery uounty and along 
the foot hills and inclined upper valleys and benches of the South Mouu- 
tains. Some of these beds on the head waters of Silver Creek and Mnddy 
Creek, and First Broad and Second Broad Bivora. — Brijidlctown, Brack- 
ettown, (fee, are 20 and aometimes even 30 feet thick. They consist in 
their upper portions where they lie against the steeper slopes of the 
mountains, ot masses of ferrnginous earth or soil, bhowtng slight cvi. 
deuce of incipient stratiflcation, the lower part of the mass for 1 or 2 to 
4 or 5 feet being filled with angular and slightly worn fragments of hard 
rocks, mostly quartz. At a few points where these accnmulatione have 
descended upon a slight depression or ancient ravine, the old dark soil 
remains beneath, with its roots and stumps and trunks and leaves of trees, 
graoS and fruits, &c., and not unfrequently the lower 3 to 6 feet is 
bleached to a light colored earth, by the chemical action of the organic 
matter, while the upper part of the bed is brick-red. 

Snch are some of the richest gold gravels of the State, on Silver Greek, 
for example, in Burke county, which have often yielded ten dollars a day 
to the band. No better example of these pnenomena cm be found than 
on the flanks and around the base of the Pilot Mountain, in the mines of 
Col. J, C. Mills. The gold-bearing gravel beds of Montgomery are of 
the same deserlptioo, the famous Chriatian Mine among others. 

Evidently these materials have descended the slopes of the mountains 
and ridges, at whoso bases, or on whose lower and gentle inclines they 
are found. By what force? Certainly not of water. Neither are they 
moraines — accumulations at the foot of descending ice masses. They are 
simply beds of till, which have crept down the declivities of the hills and 
mountains, exactly as a glacier descends an Alpine valley, by successive 
freezing Jiud thawing of the whole water-saturated maes, both the expan- 
sion ol freezing and gravitation coutribnting to the downward movement; 
and with each thawing and advance, the embedded stones and gold par- 
ticles dropping a little nearer the bottom. If these till beds are followed 
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down the elopes into the valle^e and bottoms of the streams to the flood* 
plain, they will be funnd to have changed character with every rod of ad- 
yance, all the ^old havinj^ been dropped either on or near the foot of the 
elopes, the pebbles being more exclusively quartz, and more and more 
rounded, and acciimnlated in a stratum at the bottota of the bed, or eon- 
stitnting the whole of it. 

A ccam Illations of the character above described as till, or initial drift, 
may be seen everywhere on the hills and slopes of the piedmont region, 
and, lees conBpicuousIy, even into tlie eastern territory, of the Quaternary 
proper. Any wliere on the hills or declivities about Kaleigh for example, 
notably in the railroad cuts, may bo seen masses of earth 4 or 8 leot thick 
along the lower portion of wliich the angnlar quartz fragments have be- 
gun to aecumnlate; frequently the vein is visible beneath from which the 
fragments have been moved bnt a few feel or inches down the slope. Of 
conrse no movement can take place at snch a deptli now^ that must have 
ceased with the arctic cold which could freese the soil to such depths. 

The railroad cnta through the piedmont region, espeeially from Mor- 
g^iitoiito tlie foot of. the Blue Ridge furnieli many admirable sections of 
hill side drift. The most interesting is 9 miles beyond Morganton, known 
as I^eonard's cut. On the npper slope of a high hill a cut of 80 feet ex- 
poses a bed of poat and drift wood 15 feet thick with the underlying soil 
tilled with stumps and roots. Above the peat is a bed of rudely statified 
gravel and sand, 10 to 15 feet deep, on which giows the preeent forest. 
In the peat are numerous shining wing-covers of beetles and seeds of 
many species of plante, cones of several kinds of pine, and of hemlock, 
squirrel gnawed hickory nuts, seed pods ol kalmia, &,c. No species have 
been observed which arc not found at present living in the region, al- 
ihongh the Iiejnlock and while pine are not found nearer than the |Blue 
Ridgo, some 30 or 40 milcj away. The bottom of this cut is 100 feet 
above tlie surface of the Catawba River, 1 mile distant. Nearly all the 
hills of this region are shown by these railroad sections to owe their pres- 
ent form and pressure mainly to the drift beds which fill up and round 
ont tlieir flanks, to a thickness of i or 2 to 15 or 20 feet, and occasionally 
much more, and frequently crown their snmmite, or even make up their 
whole Diass, the present ravines being excavated alon^g, or across the creets 
of the old bnried hills and rocky ledges. In several of these railroad sec- 
tions there are plainly distinguishable two periods of drift, the lower, of 
diflereot materials, frequently indarated, generally hy an iron cement, and 
its surface eroded and covered with a second pebble and gravel bed. And in 
Some of them again, for example that of Hemphill cat near Old Fort, is a 
bed of gniy indarated and in places sandy clay, in which are embedded 
36 
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not onlj a Btratnin of earth and pebbles Btnall and large, but in one part 
of it many hnge rounded and polished, yellowish quartz bowlders, aonae 
of them weighing 2 and 3 towns, a true h(ndder day. 

On the table land beyond the Bine Ridge these drift beds are quite as 
-sbondautand well characterized. TliecatatSwaniianoagapie agood ex- 
ample. This drift bed b^ns atmoet at the siiromit, within one or two hun- 
dred yards, and there are frequent additional examples on the road to Anlie- 
ville, where snch an accatnutation may be fonnd on the sninmit of the 
higliest knob overlooking the town and not lees than 300 feet above the 
Frendi Broad, a mile distant. This bed has long fnrnwhed cobb)b8tonee 
for the pavenients of the town. 8oii>e of these stones are peculiar, as the 
heavy blaek compact tonrrnalino pebUes, and these have been traced to 
their source in a vein on a tbotbill of the mountains miles above, to- 
wards the Blue Bidge. Similar accunmlations are found mong the valley 
of the French Broad to Tennessee, on the slopes and benciies ofthemonn- 
taios oa either hand, eometimes to a height of one or two hundred feet* 
generally in the form of terraces. But along the slopes aix) bendies among 
the mountain ranges are frequent aceumnkitionB of earth and slightly worn 
fragments of qnartz and other hard rocks, which it is difl^nlt to acconnt 
for except on the supposition of an intensity of cold and an accnioulation 
of ice and an exaggeratioD of the amount of rainfall wliich are not easy 
to coneeive. 

It is not possible to give a just impression of iDany of the phenomena 
above described withont the help of iUustrAtive diagrams, and it ia pro- 
posed to give in the next volnme some of tbe nnmorons sections which 
have been taken <A these Qnaternary strata tn all parts of the State. 

Olaciera. — There ia no evidence of tbe former existence of glaciers in 
this State, unless of the most local and limited character; bm there is 
strong evidence of their Don-exietenco over neariy the whole area of the 
State, conspicnonsly in tbe piednwnt and monntarn regions, in the mode 
of occurrence of the till and pebble beds already described. These beds 
adjust themselves accurately to all the inequalities of snrfaces, which are 
composed of the irregularly eroded edges of foliated, or bedded rocks, of 
variable dieintegrability; whereas the whole sm^ce wonld have been 
evenly planed, or smoothed and ronnded, (if not polished and grooved 
and striated), as in Glacial latitudes ; and the total absence of this latter 
sort of evidence may be at least taken as confirmation of the eonelnsion 
reached on other grounds. 

But the eonelnsion seems to be inevitable that, in the modified Eense, 
which is obvious from the preceding deGeriptions, the whole middle and 
western sectioDS of the State have been eztenaively and profotindly gla- 
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dated, — by the action of troet and flood, eo that the prSexisting soila and 
earths and the more dieiot^rable rocks were removed and rapidly accn- 
mnlated in the ravines and valleys, which were often in part, or entirely 
obliterated hy the floods of saud aud gravel constantly thrown into them 
from the steeper elopes, more rapidly than they conid be removed by the 
same volnme of water with its diminished velocity, after reaching the 
gentler ioelinatioae of the ordinary flood-plains of the rivers; so that for 
the most part, their channels have, in the course of postglacial a^es, been 
re-excavated hy the slow erosion and transport of these vast accumnlations 
oi debris, to successively lower levels aod to the sea, leaving only occa- 
sional and accidental patches and benches at diflerent elevations, to boar 
witness of so great changes. 

Recent. — This brings us to the subject of terraces, which represent the 
latest period of the Quaternary. These are nearly level-topped accamn- 
lations of drift, snch as have been described, along the sides of the river 
valleys, against the sboalders of the enclosing hills, or the foothills of the 
monatains. Two or three snch terraces, besides the flood-plain, are fre- 
quently found, one above another, the highest sometimes more than 100 
feet above the river. Examples of these are to be seen on all the large 
rivers of the State, bntmoreeonspicnouslyin the mountain and piedmont 
regions, as on the Tadkin, below Patterson, and on the French Broad,, 
below Warm Springs, 

These terraces or benches are the remnant patches of former flood- 
plains, as the torrents of the closing glacial epoch subsided and shrank 
graduaUy towards their present dimensions, cutting for themselves suc- 
cessively deeper channels through the loose drift which had fliled np the- 
old valleys, and thus lowering their flood-plains bench by bench. The 
gradual elevation of the land also, wliicfa, ae has been seen, was depressed 
several hundred feet, no doubt aided in the formation of these terraces,, 
by successive accelerations of the currents. 

Sand dnnee, or wind-drifis of sand, as incidentally intimated above,, 
overlie the drift in places towards the coast Instances may be seen on 
the hills aboot Wilmington, and very conspicuously in the peninsula be- 
tween the Neuse and Pamlico rivers, which is traversed from river to- 
river in a north-west and south-west direction by a line of sand hills some- 
times flfty and sixty feet high, marking an ancient dune, and a stage also- 
in the retreat of the shore in later Glacial times. 

Modem. — The sand dunes of the presentcoast line, in constant forma- 
tion and movement and transformation, have already been desciibed ; as 
have also the marshea which are formed by the silting np of the narrow 
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fringe of sonnde th&t line the whole const, u well ae the exteneire peat 
beda thnt make up a large part of the eo-called swamp lands. 

Id addition to these may bo mentioned again the all'ivions, especially 
thoBo along tlie lower reaches of the great rivers, in their course tbroogh 
the great eastern plain to the sea. The flood-plains of eome of these 
rivers are several miles wide fur considerable stretches, as of the Boanoke 
ill Bertie and Washington coonties, and of the lower Cape Fear and Tar. 
Over tliese river flats, of conrse, alluvial deposits arc still accnmalating. 
Islands are also forming near the months of some of the rivers, and off- 
shore accnmnlations areoiakingalong the margins of the sonnds, and wide 
flats and shoals which gradnally becume marshes. Tens of thousands of 
acres have in this way been added to the land snrfacc from the Bounds 
and bays within « generation or two, and the great sounds themselves are 
visibly shallowing and narrowing, and will finally, and in no very long 
period of time, become mere continuations of the channels of the rivers 
which empty into them. 

Human. — Some evidences of the presence of prohistorieal races of 
mon in this State have been given incidentally in another connection. 
The Mound Builders seem to have carried on extensive mining opera- 
tions for plate mica in the mountain region. From the great extent and 
■ nnmbor of thoir works, open cuts and tnnnels, they mnst have occnpied 
the country for ages. There are enormous heaps of excavated earth 
which, ae well as the excavations, are covered with the largest tbrest trees 
two or three hnndred years old, and with the decayed trunks of a former 
generation. 

There are also a lew mounds in the river valleys further west, one in 
Macon connty of a circular tbrm, 25 feet in height, with a level top about 
50 feet ill diamctifr. 

There arc many beds of kitchon middens also along the shores of the 
bays and sounds, composed chiefly of oyster shells with fragments of 
bones and of pottery : some of them 3 to 5 feet thick and covering an 
acre or more. These however, were no donbt made by the Indians. 
And there are throughout the State relics of these tribes, arrowheads, 
stone hatchets, soapstone vessels, and a few implements of copper and of 
iroD have been discovered. These relics are generally found buried in 
the river bottoms, where they were either interred with the bonee of 
their owners, or, perhaps quite as often, silted np by river floods, jnst as 
they were left in their eettiemeDts and camps, which were generally in 
«ncb sitaatione. An extensire camp or village of this sort was bronght 
to light a few years ago in the valley of Dan Birer, on the plantatioDs of 
Jndge Settle and Qor. Beid. Ad nnoBnal freeheet cut extensive cbao- 
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nels throngh the aedimenta of the river bottome, wLicb are here half a 
mile wide and some two miles long, exposing two tiers of lodisn relics, 
one consisting of bcarths of broken stonee, sbont 20 inches wide and 6 to 
6 feet apart, scattered up and down the river flat for more than a mile. 
On and about these hearths were numerons fragments of bones of wild 
animals, often partly charred, and a great accumulation of river shells, 
and of stono implements and of ornaments. This stratum wasonalevel 
3 to 6 feet below the original forest-covered anrface of the river flat. 
Above this, 1, 3 and 3 feet are numerons skeletons, orderly disposed and 
with personal ornaments attached. 

Similar exposures of Indian graves and of bnried relics of camps or 
settlements are frequently made of late years ; as on the upper Yadkin 
and the Catawba for example a few years ago, and on the Roanoke, a 
mile below Weldon, in a recent railroad excavation. 

Such is a very brief sketch of the geological history of North Carolina. 
It wonld have been more full if the means had been furnisbed for such 
plates and illustrations as are absolutely essential to a proper presentation ' 
of the matter. However, as to the Triassic and later formations, found 
only in the eastern parts of the State, Dr. Emmons haa given a pretty 
fall account of them in the volumes for 1856 and 1858. 

In addition to the geological chart in the previous chapter, the following 
diagram, after Lyell, gives a very good idea not only of the general order 
and position of the diflereut systems, bnt of the order and position of the 
diflerent formations fonnd in this State. 



It will be seen that the Primary or Archaean rocks, at the left hand 
end of the figure are very highly inclined, as in tbia State, (Cambrian 
for Quronian); that the Triassic is moderately inclined as here; the 
lower Tertiary very little ; while the Post-Tertia'-y, or Quaternary is 
almost horizontal. Outof tliell lormatione, the aeries in North Carolina 
mclndea 8, viz: 1, 2, 7, 9, 10, 11, 13, 14. 
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ECONOMICAL GEOLOGY. 

Under thie bead wilt be treated snob of the miBerai anbstancea id tbe 
State as have & practical or monej valae in arte and buBinesB. These 
will be best eoneidered iii several sections : 1, Soils ; 2, Fertilizers ; S, 
HetalliferoDs Ores ; 4, Minerals Qsefol or msiketable in tbe natural state; 
5, Mineral Waters. 

BECnOH I. BOILB. 

The soils of North Carolina divide tbemselvee, on s mere inspection 
of tbe map, into three cUssee, Clayey, Sandjr and Peaty, according to tbe 
predominance of one or another of three cbaracterizing elements; and 
these answer, at the same time, to geographical divisions ; the first class 
being prevalent in the middle and western sectiona; the second, in tbe 
champaign or eastern ; and the third being characteristic of the swamp soils 
near the coast. Of conrse snefa a claasification is very rndo, and subject 
to much moditication and qnalification. In &ct all these classes are fonnd 
together in each section of the State ; and indefinite gradations between 
them. 

Probably a majority of the soils of the middle and western regions 
wonld come nnder the common designation of ioaniy which is about half 
day and half sand (or gravel) ; while a larger part of the eastern soiU 
wonld be classed as gan^ loam, of which about two-tbirds are eand. 
There are, however, in the eastern as well as the western coanties, of al- 
Invial, clayey loams, (about two-thirds clay), especially in the wide river 
bottoms, and aroaod tbe margins of the great swamps, — the white oak 
and beech flats. 

The soils of tbe '*sand bills" of the eastern counties, already referred 
to as covered with marine and dritt sands, are to be classed as sand, i. e., 
as consisting of above 90 per cent, of sand. 

It is hardly necessary to state that all soils are derived from the decom- 
position of rocks. Considered as to origin, soila may be classed as aeden- 
tary and trantported, (after Pro£ Johnson) ; i. e., as derived by decom- 
poution in situ, from the rocks on which they lie, or as composed of these 
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flutenals removed and depoeited in new situations, bj the agency of water 
or ice, and bo, as eoDsisting of <2n^ or alluvium or ooUuvittm / the first 
being a, coIleeEion of the nnsorted and eoofhsedl; commingled debris 
of disintegrated rocks ; the second, of the finer materials, sorted and 
more or less arraoged, — stratified, in ijniet or geotly moving currents ; 
and the last a mixture of theee fine sedioients with more or lees course 
gravel and fragments of rock. From what has been previously said, it 
is evident that theee trattsported soils correspond geologically to the 
Quatemaiy rocks and are found almost exclnsivcly in the east, while the 
sedentaiy are exclusively middle and western, and consist of decom- 
posed granites, gneisses, schists, slates, &e. 

Of coarse the soils will vary in chemical composition, and in fertility 
according to the character of tlie rock from wbieh they were derived^ 
flo that a geologieal map wonld furnish the basis of a soil map. 

The principal mineral components of soil in geoehtl, are Silica, Aht' 
mina, Potassa, Soda, l,ime, Magiieaia, Iron / but besides these, there 
must be present, to make a productive soil, a small per eentage of com- 
pounds containing several other elements, phosphorus, sulphur, chlorine, 
nitrogen and carbon. And these components, except the last two, can 
only be derived from the rocks. And since all nx^s are derived from 
granitea origiaally, the grauites roust' eontain whatever is found in any 
«oil. The chief dements -of the granites are quartz, felspar, miea, horn- 
iUnde. These miner^s vary much in composition ; thas there aie several 
apeeies of felspar, which is essentially a silicate of Alnmina and ao 
Alkali, this alkali being potash or soda, or both iu different proportioos, 
and lime being present in some of them. And while mica is normally 
a silicate of alumina with potash and m^rneua, some species also contain 
soda and iron. And so there is a great variety of hornblendes, which are 
mainly silicates of magnesia and lime, with generally alumina and iron, 
and in some species also soda or potash, or both. 

Qnartz or silica is the predominant element in granites and moat other 
rocks, and also of soils. Alumina, the base <if clay, ie the next in order 
of abnodanee in rocks, and also in soils ; this is derived ehiefiy from the 
decomposition of fdspar and mica. Potash and soda are alec derived 
chiefly from the felspars, hut in part also from mica, aad to a small extent, 
from hornblende. The lime comes mainly from hornblende, hot a 
little ie contributed by some kinds of felspar. The hornblendes and 
some of the micas fnrnish magnesia. And hornblende is also the chief 
aource of the iron of soils, but some of the micas furnish it also. There 
are also many other minerals, some of them even oocurring as rock 
, which aometimea fumiah theae difierent aoil elements is abno* 
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dance. Thus limo is furniBhed by limestone, magnesia by dolomite and 
by talc, Bcrpeatine, &c. 

The other dements of mineral origin, phosphorus, sulphnr and chlo- 
rine, are derived from other mineral species which are uniTersally dif- 
fused, though in very small quantities, as phosphorus from apatite, sulphur 
from pyrite and from fjypsum, chlorine from common salt and from apa- 
tite, &c. Thus it is evident that soils will vary indefinitely in com- 
position and fertility accort^ng to their source in the mineral kingdom. 
And thus also the bearing of geology npon agriculture becomes ubvious. 

From the previous general description, and from the preceding account 
of the geology of the State, it is apparent that the range oi its soils is 
such as to include almost every variety and grade. 

The plan of the Survey includes as complete an investigation of these 
soils as is practicable. It is proposed to analyze the soils in connection 
with the underlying rocks, and to classify and map them. Meanwhile 
the soils have been graded in a preliminary way, over a large part of the 
State, the estimation being based upon natural growth, physical charac- 
ters and actual yield. As soon as practicable a map of these observations 
will be published. Some progress has also been made in the work of 
systematic analysis, according to the general plan. Nothing like a com- 
plete discussion of those analyses, or a general claseiiication of the soils of 
the State upon the basis of their results, can be attempted at this stage of 
the work. But for the benefit (^ ttiose who are not &n>iliar with th& 
subject of soil analysis, and the relatione of chemical composition to fer- 
tility, and the most common and cbvious causes of infertility, and the 
methods of removing it, so far as tndicable by chemistry, and in a word, 
the function and value and limits of analysis in practical agriculture, the 
following table is given as fnrnifihing standards of comparisoo. 
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I, is a soil from neRr the dmooB Znider Zee, Holland, and is an alia- 
Tiam of the Rhine. After Prof. Johneon. 

II, ia from the banks of the Ohio ; a fertile corn soiL J. F. W. JohoBOQ. 

III, s Scotch wheat soil, of great fertility. Prof. Johnson. 

lY, a Hjrde conntj com soil, which prodncea 60 and 60 bnahela to the 
acre. From Emmoas. 

Y, called the most barren soil in Banna. Prof. Johnaon. 

YI, a gallberrj soil, Dot» Swamp, Craven county ; rather coarae easd 
and vegetable matter; the rains wash the vegetable matter from the sor- 
iace sand, leaving a black ground sprinkled with white grains ; the sample 
is a " &ir representative of a large part of Dover Swamp, and of a large 
area of flat low lands in the middle section of the eastern connties." 
Emmons. 

YII, B sandy soil from Bladen connty, near Elizabethtown, common in 
the region. Emmons. 

YIII, a brown soil, tenacious when wet, common in the esatem 
counties ; generally overlies tlio marl, miocene or eocene j specimen from 
plantation of Sam'l Biddle, Craven connty, overlying eocene marl ; 
found also near Elizabethtown on shell marl. Eminone. 

IX, a 6erman soil, from Brnnswick. J. F. W. Jolinson. 

X, a light yellow gallberry soil, common in Ondow county. Emmons. 
The difference between these three classes of soils is obviona from the 

above analyses at a glance. Thoao of the first section are seen to contain 
in large proportion all the mineral elements of plant food ; while the 
second set are deficient in most of them ; and in the third, the principal 
elements are present, but some are wanting, the analysis shows which in 
each case, and so indicates the character of the fertilizer to be employed 
in order to develop the- fertility. If bnt one element be absent, which 
18 required by a given crop, the soil is as unprodactive as to that 
crop, as if all the elements were wanting, and the addition of the single 
missing substance will convert the barren into a fertile soil. 

Thus in VIII and IX, there is a deficiency of snlphnric acid and of 
chlorine, which may bo easily remedied by the addition of gypsnm and 
common salt ; and in X there is, besides, a deficiency of potash and soda, 
and the percentage of lime and magnesia is small, so that ashes would be 
required in this ease, in addition. 

It is to be kept in mind, however, that a soil may be improdactive as 
to one crop, while it is frnitful for another ; which is owing to the simple 
fact that plants require very difierent proportions of the different mineral 
snbstances which enter into their composition. Hence one class of plants 
is denominated lime plants, another potash plants, &cl, according to the 
predominant constitnent of its ash. 
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The above table will give au approximately correct view of the 
relative proportions of the different mineral elementa removed from an 
acre of soil by eoma of the principal crops of the State : 

Coit<m — Four hundred ponnda Unt, with seeds, etalk, &c. Tobacco— 
Twelve hundred and sixty ponnds di-t/ leaves, with stallc, &q. Wheat 
(fee, — entire plant. 

The larger part of this mineral matter is of conrae found in the stems 
thus, in the case of cotton, the 400 pounds of lint carry ott but 7 ponnde 
from the soil, the seed not quite 30, tlie stem having to account for nearly 
300. Tobacco, however, removes two thirds of the amount credited to 
it, in the leaves, one-third only going to the stem. 

This will suffice to bring into a general view the relatione of the ordi- 
nary crops to the composition of the soils on which they are grown, and 
it will serve also to show the relatione of fertilizers to soil improvement^ 
and restoration. 

The soils whose analyses are given below, may be graded, and their 
general character and value ascertained, at least approximately, by refer> 
enco to thu above tables ; and the defects of such as are wanting in any 
essential elements, will also be apparent, so that the proper fertilizer will 
be indicated ; and a reference to the following section will show whether 
such defiicicnciea may be supplied by the marls, peats, or other domestic 
resonrces, or whether foreign fertilizers are needed. 

31o8t of the soils heretofore analyzed, it will be seen, belong to the 
eastern region, a large proportion of them being from some sort of swamp ; 
as this class of land is very extensive, and constitntes altogether the most 
valuable portion of that region. 

SWAMP SOILS OF THE EASTERN COUNTIES. 

Bay River Swamp, Craven County. 



Silica, Insoluble, 69.28 

Silica, Soluble, 12.05 

Alumina, 4.90) 

Oxideoflron, 1.46 j 

Oxide of Manganese, .... 

Lime, 0.29 

Magnesia, .. 0.09 

Potash 0.24 

Soda, 



a 

62.M 


3 
T6.06 


4 
71.24 


5 
71.30 


3.86 


6.75 


9.95 


6.90 


9.65 
0.64 


2.94 
052 


7.58 
1.36 


1.23 
1.39 


0.6S 
0.68 


0.15 
0.03 


0.11 
0.16 


0.19 
0.13 


0.90 
0.68 


0.13 
0.16 


0.08 
0.07 


0.08 
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Phosphoric Acid, 0.04 trace, 0.08 0.04 0.06 

Snlpimrie Acid, 0.03 0.43 trace, 

Chlori.ie, 0.08 trace, 0.06 0.06 0.02 

Organic Matter, 9.60 ) , „ „„ 5.60 6.00 17.50 

Water, 2.10 f *"■'*" 9.00 8.00 2.80 

1. The £ret of the above analyses ie that of a class of land called second 
twamp. The sample was obtained within half a inllo of the village of 
Jackson which ia aituated on the river. The soil is dark to gny in color, 
and somewhat gravelly. It is fiat and lower than the more sandy margin 
of the nver; the growth is beoch, maple, tnpelo, &c. 

There is a large body of this second swamp land ; several cotton forms 
have been opened in it since the war, and the ordinary yield, withont 
mannrc, is a bale to the acre. 

There is a large area also of open beech flats with mnch palmetto, 8 or 
10 miles K. W., on South creek, of which the soil does not differ much 
in appearance, nor probably greatly in qnality, from ihe above ; it is more 
clayey. 

T^urnher 2 ia a light to dark gray soil, from the onter rim of Bear 
Creek swamp, 6 or 7 miles below Jackson ; ordinary swamp growth, 
tupelo, poplar, maple, ash, sweet giini and white bay. 3 is the enbeoil of 
same at the depth of 3 teet, tighter colored and more sandy, i is still 
deeper, about 4 feet. 

]<Iumbcr 5 is the swamp eoil proper, higher in level than the last, to- 
wards the centre of the swamp; black, peaty, mnch fibre of wood half 
decayed ; about 2 feet deep to fine white sand ; covered with thick growth 
of short canes and shrubs, an occasional short leaf pine being the onlv 
tree. This represents a largo body of tlie interior of tiiis swamp; and 
the corresponding belt also of moat of the great swamps of the legion. 

Blount^s Cfeek Swamp, Beaufort County. 

6 7 -A 

Silica, Insolnble, 59.24 65.46 J 

" Bolnble, 1.86 1.26f 

oS^i™;;;.v.;.v.v.v.v.;.;}"™ '"^ «•»» 

Lime, 1.62 2.60 0.80 

Magneeift, 1.08 0.54 0.10 

Potaah, 0.79 0.81 0.02 

Boda, 0.69 0.53 0.03 

Pboephoric Acid, trac9 trace 0.40 



77.50 
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Sulphoric Acid, 0.22 0.14 0.18 

Chlorine, 0.06 trace 

Organic Matter, 20.80 27.40 16.40 

Nnmber 6 ie from a cj^resa Bwsinp on Major Blount's farm, Ter; dark 
to black, with mnch half decayed vegetable matter, soil 3 to 4 feet deep, 
growth large c;preee, poplar and tnpclo : when fresh brings 50 bnshels 
of com to the acre, and is very durable. A is a similar soil from the 
aame plantation analyzed by Dr. Emmons. 7 is from a field which had 
been reclaimed from a swampy condition and cnltivated, chiefiy in corn 
for many years ; the sample was selected from a small spot of abont a 
quarter of an acre in the middle of a field which had within a few years 
ceased to produce, the corn frenching, aa it ia called, after growini; to the 
height of 6 or 12 inches. The analysis does not indicate the cause ; if the 
iron had been separated from the alumina, perhaps the canse would have 
appeared in a deficiency of the former. 

This Blount's Greek swamp ia qnite flat, and requires mnch ditching ; 
it is also qnite extensive, and includes several grades of swamp land, mnch 
of it more sandy, and more elevated and with mnch less vegatable matter, 
and no cypress. 

Open, Oroand Prairie Swamp, Oarteret County. 

SOB 

Silica, Insolable, 80.84 1.521 on -^ 

" Solnble, 8.70 0.00 f ^^"^^ 

AInmina 2.69 0.89 j „ „„ 

Oxide of Iron, 1.18 0.15 f ^""^ 

Lime, 0.44 0.36 0.65 

Magnesia, 0.22 0.14 0.30 

Potash, 0.07 0.06 0.07 

Soda, 0.02 0.18 

Phosphoric Acid, 0.08 0.06 

Sulphuric Acid, . • 0.06 0.00 trace 

Chlorine, trace 0.02 trace 

Organic Matter, 7.70 87.25 52.70 

Water, 2.60 9.60 11.20 

Number 8 is from the margin, — the oak fringe of this great swamp, 
near North Biver, abont 8 milea north of Beaufort; it is light gray to 
ash-colored, with a growth of white oak, gum, maple, pine and palmetto ; 
the situation is low and flat Thia marginal belt of eemi-ewamp is from 
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a haif mile and lees in width to above a mile. Tbe anrfece rises towards 
the iDterior and is covered by a soil, if it may be called such, represeDted 
by Ko, 9 which is 2 to 3 feet deep, and Dpwards (to 8 or 10, according to 
report), and lies on a bed of w)iite sea-sand. It consists of a loose open 
mass of half decayed woody matter, of a brown color, and is in fact a su- 
perficial, uncompressed lignite; for it will be observed that the analysis 
indndes nearly 10 per cent, of water, so that tbe dry substance wonld 
give but 8i per cent of inorganic matter, not more than would be ac- 
coQDted for by the aeb of the woody matter. The growth is a dense 
thicket of spindling shmbs with small scattered maples and Iwys. Dr. 
Emmons reports as the result of an analysis by htm, only 8 per cent of 
organic matter. This is of conree worthless as a soil, and unimprova- 
ble. B is a sample analyzed by Dr. Emmons from another portion of 
the swamp border, where tbe soil is 3 to 5 feet deep, black and peaty and 
covered with briars and bashes and brambles. This soil ie reported to 
have given a remarkable yield of potatoes in an experiment made for the 
Literary Board. 

Whitg Oak Sheamp, J/mes County. 

10 

Silica Insolnble, 64.74 60.00 

« Soluble, 3.60 10 

Alumina, 8.33 i 1 1 n'^ 

Oxide of Iron, 0.30 f ^^■'"* 

Lime, 0.10 1.50 

Magnesia, 0.29 0.30 

Potash, 0.05 0.01 

Soda, 0.02 0.02 

Phosphoric Acid 0.06 0.31 

Sulphuric Acid, 0.21 

Chlorine, trace 

Organic Matter, 22.80 25.00 

Water, 4.20 2.71 

Nnmber 10 is a sample of soil from Mr. E. L, Franke's plantation on 
the southwest margiu of the swamp. The growth is tupelo, poplar, ash, 
cypress, pine and bay. The soil is black, and 2 to 3 feet deep, increas- 
ing in depth inward?. This soil: has proved very productive in com, and 
the soils ft little, further 'ojit, on the very fringe of the swamp prodnce 
alao fine cotton. - O. is aa'aoylyeis by Dr. Emmons of a sample from tbe 
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eatne plantation. Mr. F. informed me that the vooded and fertile belt of 
the swamp in this part of it, is between 1 and 2 miles wide, and is suc- 
ceeded by half a mile of reeds, and towards the central part becomes 
liigber, sandy, briarj and poor. 

Zovain Swamp, Lenoir Count)/. 

11 12 

Silica, Insoluble, 87.83 92.60 

Silica, Soluble, 1.80 2.20 

Aliimiua, 1.07 1.66 

Oxide of ;iron, 0.20 0.21 

Lime, 0.09 0.13 

Magnesia, trace 0.13 

Potash 0.05 0.08 

Soda, 0.00 0.00 

Phosplioric acid, 0.08 0.06 

Sulphuric acid, trace 0.06 

Chlorine, 0.02 trace 

Organic matter, 7.20 3.00 

Water, 1.20 0.50 

Number 11 is a sample of low flat land, a sort of second swamp, char- 
acterized by a growth of willow, oak, pine, black and sweet gum ; it is 
light gray in cuior, and of a qnite fine texture, so that it has the appear- 
ance of clny; and is of good qiiHlity. Kiimber 12 is the subsoil, and as 
will be seen, supplies some snbstancei which are deficient in the soil it- 
self, and Biiggcfite deep plowing as a means of renovation. Tiiere is a 
large qimntity of land throughout the eastern region, which answers to 
the above description. The e>tmple was obtained from the woods on the 
pUntation of L. A. Mewbcrn, 7 miles from Kinston. 

Swamp near JHorehead City, Carteret Coimty. 

18 

Silica, Insoluble, 69.07 

" Solnblo, .■ 6.80 

Alumina,. 4.25 

Oxide of Iron, I.IS 

Lime, 0.20 

Uagneeia, - 0.07 
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Potash, 0.07 

Soda, 0.00 

Pbospliorio Acid, 0.13 

Snlphnric Acid, 0.08 

Chlorine, trace 

Organic Matter, 13.00 

Water, 4.80 

Number 13 is a sample from a newly cleared swamp on the lands of 
the Rev. Mr. Carrow, The soil is of a gray color, and lumpy ; the 
growth, tnpelo, ash, maple, poplar and bay ; a good com soil. 

Big Swamp, Hobeaon CourUy, and Ei^lei Island, Brurmoich County. 

14 16 16 

Silica,. 53.20 33.3fl 62.22 

Alumina and Oxide of Iron, . . . 6.09 4.92 20.35 

Lime, 1.16 0.S6 1.54 

Magnesia, 0.55 trace 23 

Potash, 0.60 0.96 0.46 

Soda, .26 0.00 

Phosphoric Acid, 0.84 0.45 trace 

Snlphnric Acid, 0.65 1.30 0.23 

Oi^Qic Matter and Water, .... 38.41 69.19 12.43 

Number 14 is a sample of black, boggy, soft soil, 6 to 10 feet deep,, 
from under the railroad bridge, Big Swamp. There is a scattered growtli 
of tapelo and cypress, with a few small aub and maple treea between. It 
contains in abundance all the elements of the richest soil. 

Number 15 is from Eagles' Island, opposite Wilmington ; the growth, 
cypress, tupelo, &&, with abundance of canes. It is a famous rice soil, — 
such as, when cleared and ditched, was estimated at one hundred dollars 
per acre before the war. 

No. 16 is a sample of the same soil from a field just below, of Mr. 
Northrop, which has been in cultivation for about cme hundred years in 
rice. It is ash-colored and of close texture, and now prodnoes well, 
grass, clover and garden v^etables, and is still a very strong soil, needing, 
only phosphoric acid. 

26 
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f Exhausted Swamp or Frenohy Soil / Wayne 
Hanover. 



17 18 19 

Silica Insoluble, 65.97 ) ,7 q? 63-«3 

" Soluble 4.63f **-^* 0.11 

Alnmina and Oxido of Iron, 8.10 3.73 7.09 

Oxide of Mangaaese, 0.13 

Lime, 0.24 0,50 0.68 

Magnesia, 0.22 0.44 0.42 

Potash, ;.. .. 0.40 0.42 0.36 

Soda, 0.18 0.00 0.28 

Phosphoric Acid, 0.07 0.12 0.04 

Sulphnric Acid, 0.25 0.85 0.03 

Chlorine, trace trace 

Organic Matter, 18.12 46.50 26.55 

Water, 6.60 

Snlphideof Iron, 1.12 

Nnmber 17 ia from a p'antation near Booti Hill, Wayne connty, (Al- 
kinaonV) The soil i8 black, produced well for several years, and then 
began to fail, — to frenek in patches, which gradnally widened until they 
occnpy a large part of a field, ftat, low and swampy, and of the eame 
general appearance and natnral growth as number 18, which ia from tlie 
plantation of Jaa. Mnrphy, on Black River, New Hanover county. The 
latter sample was obtained from a barren patch of a few rods, in the 
middle of a lai^ lield, which had a namber of ench scattered over it. 
The field had all produced alike well for three years, and then began to 
fail in this way. The soil was dark brown to black, 3 to 5 feet deep ; the 
original growth, poplar, tnpelo, white and red bay, maple and a abmbby 
thicket. No. 19 is a similar grade of soil from the lands of J. Foy 
near Pollocksville, Jones county. This, as well the others, contains in 
good proportion most of the elements of fertility. 

It will be seen that the analyses do not reveal the source of the diffi- 
-ediy, perhaps for the same reason suggested in regard to number 7. 

This is a point deserving further investigation and more minute chemi- 
eal aoalyeis ; especially siace there is a considerable area of this dceerip- 
tioD ot land. 
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Marsh Si/ils — White Manh, Colamhns County, (fie. 

20 21 

Silica, Ii.snhiWe,,... 37.47) 

" Sol«l>te, _ 9.95 ( 

Alnminft, S.43i 

Oxideot' Iron, 0.55 ( 

O.\ido ut' Mangiinc«e, 

Liint 0.45 

Mignei'Mt, 0.5S 

Pi-rasli, 0.09 

ScJb, 

Ph>.sph<.ric Acid. 0.22 

Sitlplinrie Acid, 0.10 

Chlorine 0.03 

OrganutXlHlter, , . 41.90 \ 

Water, 5.30 ( 

Siilpliide of Iron, 

Clilotkle (if S.Kiinm, 1.63 

Xiimlier 2') is from Wliite Marsli, a fe\v miles eontheast of Whiteville 
t)n liiti plantation of Uol, V. V. Riiiltardson. Tha mareli ia treeleaa — a 
iiiitnral moad-Tr, matted witii waree water graasea, weeda, »nd a few 
scattorcd button bushes. It id o^'erflnwed a considerable part of the year. 
It \i d>irk gray to b1:<c1c soil, ihree t'l four feet deep, and ehakes under the 
Tread; Imt is dry and polid emmgh fur cattle-grazing in eiimmer and 
aiitiiiHri. TImj analysis sliii«-8 a very rich eoii, capablo of indefinite pro- 
■dncti"is if drained. Thei-esre eonio 2,000 acres of this opeB grassy 
marsh in vjew ficin ort« puiiit. 

NnmboT 21 is from tlw wide marsti which borders Newport river at 
Dr. ArtindeH'i' ^/iiicc, 7 inilos abuvu Morehead City. This marsh is one 
tu twii miles wiiio, and Jtis been furjned within a generation, filling np 
ihe old \v4de channel uf the river and reducing it to a narrow serpetitlDd 
bayon <ji' a rod or two in breadth. The soil is of a dark, bluish gray 
dilur, Mnd full of decaying grass routs and stems, and five to ten feet deep. 
It is Been from the nnalyiiis to be not only a very Hell and inexhaastible 
€aA\, bttt to be capable of serving as a ferttHxer fur the neighboring region. 

Nntnber 22 ia from a marsh on Tar river, one mile above the town of 
Washington, on the plantation of Gen. GHmea. It extends a considera- 
Ue distance along the river shore, and hse a depth of soil of five to t«n 



jvCoc^lc 



176 CS0L06T OP irOBTH CABOLTNA. 

feet The analyaia indicates a vahwWc fertilizer, for which porpose it 
has beea naed to sotne estcot. indeed, alt of these marsli aeJijiieiite, of 
which there ie a great and increaeirg areH, scattered along all tlie lower 
reaches of these wide rivorB, and in the ehores of the Bonnds and bays, 
must one day become a most important soarce. of inanurt* to nil the coast 
region, which is everywhere penetrated bj hayoHS ami other navigable 
water-wajB, for tbeir transpoi tatioi> and (^isCribnttutt. 

Semi Steamps and AUicoioiis, in several Cotmfies. 

33 34 25 26 27 28 SO 

Silica, InsoliiWe,... 85.15) ^,^, „-„ dl.70 87.79 81.25 90.1S 

'■ Soluble, 1.57 f ^^-^'^ '*"^ 0.40 0.00 «.13 3.67 

Alnmina \ -ry. 1.15 5.15 5.85 > „^ 3-14 1.4? 

Oxide of Iron,.... ( '*-^*' 0.71 9.60 0.07 J °-** 1.&5 &.?(» 

Lime, 1-67 0.26 0.5& 1.P6 0.73 0.17 0.45 

Magnesia, 0.3& 0.09 0.29 0,62 0.44 0.25 0.05 

Potaah, trace ftlC &.0& 0.72 0.41 ©.11 O.IS 

Soda, ~. .45 0.84 0.57 

Phosptoric Acid,.. 0,02 trace 0.00 0.06 0.05 0.02 

Sulphnric Aeid,.. . 0.03 0.15 0.08 trace traew trace trace 

Chlorine^ 01 Irace Iraee trace 

Organie matter,. . . 4.41 > „ „- „ ^ 7.40 1.44 5.50 2.34 

Water, 1.32 \ "''** ***^ 1.45 0.55 1.40 0.5t> 

Sulphide of Iron, . . 0.24 IM 

number 23 is a sandy and somewhat grarcTly Win of Colninbiiseonr.ty, 
of a gray color, flat, heavily timbered; growth, willow oak, maple, 
ash, sweet and black gum and pophir. It is found near WhiteviHe, farm 
of Y. V. Richardson, and represeote a large area of land in tho eastern 
counties, which can be identified by the above characters. It contains all 
the elements of a good toil, bi»t potash in t<x> small proportion. No. 24 
is from the sloping margin of a white oat fiat, one mile east of Rocky Point, 
ill New Hanover; it is gravelly and sandy, and produces fair cum crops. 
25 is from the flat itself jnst nientiwied, of which the i^hsracteriatic 
growth ii white oak, but there are also black gnm, hickory, horn-beam, 
aehc, bnckeyc, may apple. It is shown by the analysis to be. a strong 
soil, with all the elements of fertility in ftbanclante, except pfaorphorii; 
acid. 26 is from a gray alluvial tract which stretches for a mile or two 
south of the Nense, near Goldsboro, a sort of sandy second bottom ; the 
growth ie willow oak, sweet gnm, maple, white bay, &e. The airatjuB 
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4ho«r6 a good eoH except its to phosphoric and Bulphnric acid. No. 27 ia 
(he 8ub-80t] of the last, at tlie depth of 3 foet ; and in it ono of the 
detects of theeoit proper isahunduitly supplied. 28 if a sample of theflat, 
gray, aUiicial wlieat4ande north of Al4»eiaaiie sound, obtaicted 1 mileeast 
of WiiodvUle, Fer^iiiiuane ooMiity. Tlje anaJyeia explains tlie fertility of 
those noted soj la. Sdiefrutatlte "pine£ate" of Johnston county; the 
eatnple is from Scluia, and was obtained in tl>e new grounda of Mr. Koble ; 
it ie uf a light gray color, presenting tlie appearance of a clay, very 
luiiipy,iiiM]<lifpoet!d to adb«'e in angular jnassea, when plowed or spaded ; 
the priiK-ipal gruntJi ie long-leal pine, with small oaJce, gum and otJier 
^erai-swatnp vegetation. It is evidently a soil of ^ood qnality. Flats of 
tins <k-scription are v£ry extensive, jn many eastern counties. 

4jfal^rry Soils. 

SO 3> E F 

SiKca, ftO.S3 €8.40 70.50 82.40 

Aliiniina and Oxide of Iroii, 1.24 2.92 0.76 8.70 

Lime, 0.20 0.01 0.01 0.02 

3klagne8ift, O.08 0.01 trace 0.01 

Futa^i, ...; 1,46 trace trace 

Soda, 0,33 trace -trace 

Phospborao Aeid^ 0.09 OOO 0.15 

Snlpiioric Acid, 0.27 

Organic Matter, * . ._ 4,20 25 20 3.35 

Wate*-, i ■*^ 3.09 2.70 .6.00 

Na«iber 30 is froiu a gallbetry flat of several miles extent in the upper 
part of New Hauovcr«o^lnty,olle mile north of BurgawBavannah. It is 
■curerod wiih a variiuia eJirubby thicket, somewhat brambly, almost the 
only tree i)eiiiga stunted sliort leaf pir>e, and the growth of tlue rathw 
.sparse. It will hti ob^rved tliHt the analysis shows About .95 per cent, of 
«aiid, .(leaving out thu organic matter and water), and &n insignificant 
.amount uftJiuiMna ami iron; the oilier ingredients being in fair propor- 
iL\on ; it is a mnch better soil than that of most gallberry lands. The 
next analysis, 1), is that of a sainplo froHi Sniiipsou county, by Dr. Em- 
mons, and sliuwe & hopclesGly ]joor soil. Thore ie a considerable quantity 
of such land iu this and in Diij.)lin and Jehuston eounties. The eol&r is 
brownisli f<ray .and drab. Rimilar to this and even more deficient, is the 
next aoil, represontud by analysis E. The specimen is from tho great 
Diixer £u'amp, and according to Dr. Emmous, Jrom whom the analysis is 
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taken, represents a largo proportion of it. F is given bj Emmons nsxa 
example of the better kind of gallberr; )and, of coneiderable extent in 
OobIow. The color is deecribed as "liglil yellow and texfiire tine." Tliia 
soil has A fair proportion of alumina and iron, in «)iieh tlii? thss of land 
is ueuallj deficient^ and no excess of orgnnie iiwitter as is c-oiiviimmi. Bi> 
that it differs much from a Irne ^»lll>erry etiii, wliiub coneists esscDlitilly 
of a eoarse white sea Gand with ('r>;Hiir(; mHtter and tittle cUi<, and re rep- 
resented by the analyses 1) and E. These j»nH!>erry tr<ic"ts are gcnerHlly 
flat and wet, and are charaeterizt^d by a dwarfed vcgetiuioii as well as by 
the prevalence of the biish from wliitli Ihoy are naiiiod. 



Sitiea, Ineolnble, \ 

Silica, Soluble, f 

Alumina, \ 

Oxide of Iron ) 

Lime, 

Magnesia^ 0.41 

Potash, 

Soda, 

Phosphoric Acid, . . . 

Sulphuric Acid, 

Chlorine,. 

Oreanic Matter, . \ q , 

Water, f ^■• 

Knmber 31 represents the Biirgaw Savamiali in tite nurtl)cri> part of 
New Hanover eoiinty, on both sides of tlie railroad, 25 miles above Wil- 
mington. This sample was taknn willifn half a mile cf the npper or 
northern margin. The soil is dark gray to bUc4t colored to llie dt-plh i-f 
abont a loot, and is composed of very fine sand with liltle elay, bnt is. 
pasty when wet, with impalpable huiune, wliidi rendons it as ituperviktus 
to water as pipe clay. At the depth of two feet the color is light yellow^ 
and at three feet the quantity of t-lay is considerably itiereasud. 32 is 
another sample from the middle of the same sav. utiali. It ootitaiiis ulcere 
sand and organic matter, and mnch less clay than the former. It is ob- 
vious from these analyses that this is a fiiir foil, and if dr»iiied, marled 
and aerated, it would no doubt produce well. The growth oonsirts nf a 
number of species of short grasses with siirraceuias aud other fluwcring 
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planU in abnndance, the Bavanoah being merely a prairie. 33 is from 
the Big Savannah in Beanfort county, which has been described previ- 
onely, and is the largest prairie in the State. It is of the same descrip- 
tion aa Bnrgaw as to growth, except that there are occasional email per- 
eimmon bnshe8 ecattercd among the grass, bnt these do not seem to pass 
one or two years growth. The soil is of a gray to light yellowish color, 
and consists of very tine sand, much resembling clay in appearance. 34 
is the subsoil of the same at the depth of 20 inches. Thie is seen from 
these analyses to be a fair soil, but not so well constituted as that of Bnr- 
gaw. G is a savannah in Graven county on the Atlantic railroad ; analy- 
sis from Emmons. These savannahs may he considered as capable soils 
if drained ; and therein lies the difficulty, on account of their very close 
texture, which no doubt constitutes the controlling cause of their treeless 
condition. 
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Number 35 is s flpeciineti of the level, upland, eandy soil, so common 
in the eastern eection. The sample was taken at Faison'a depot, in Du- 
plin county, in tlie forest. This and number 45, obtained one mile north 
of Wilson, represent the most common type of cotton lands of the region, 
uot only ill these counties, but in Wayne, Pitt, Lenoir, Edgecombe, &c. 
The growth is an open woods, consisting of a mixture of long and short 
leaf pine, mostly the latter, with an undergrowth of rather small oaks of 
several species, (prevalently post oak and black oak), and a subordinate 
shrubby growth of dogwood, eourwood, blackjack, &c. The analysis 
shows it to be a very sandy loam with a sufficiency of organic matter, and 
all the essential mineral elementa of plant food in modei'ate quantities. 
The eand is tolerable fine, but the texture is not close enough to retain 
nioietnre well, and its supply of organic matter is easily exhausted. It is 
plain that these soils under enltivation will require marl to keep up the 
supply of mineriil elements and frequent green crops to restore the easily 
exhausted humus. 

The subsoil is yellowish brown and a littlo more clayey, and so compact 
as to stand in vertical walls, in ditches and wclle, almost as well as rock. 
36 is a similar soil, a little more sandy, from Mr. Jas. Joyncr's place at 
Marlboro in Pitt ; ST is from the same, and is a garden soil in which the 
cabbage is aileuted with the disease known as the big root, which is com- 
mon in the region. The only suggestion contained in the analysis is con- 
nected with the deficiency of clay and the consequent want of coherence, — 
porosity of the soil, which proliably permitf) or in some way promotes 
parasitic, or fungoid growths upon the roots. 

Number 3S is from the flattish slope of the ridge which forms the 
north shore of Waccamaw Lake, in Uolurabns county. The sample is 
from a point in the forest near the depot. It is, from the analysis, a soil 
of a better general constitution than the preceding. 39 is the subsoil of 
the above at a depth of two feet, and is ranch better than the soil, indica- 
ting the advantage of deep plowing in this case. 

Number 40 ia a leaner and more sandy acil from the border of the 
great White Oak Swamp in Onslow. This is a slightly rolling upland, 
and the soil is of a yellowish brown color. There is a scattered growth 
ut' pines, long and short leaf, and an undergrowth of scrubby oaks. 
There is a large area of similar soil in the region. The subsoil, at the 
depth of 20 inches, (analysis 41,) is, like that at Waccamaw, much better 
than the soil, in most respects. 

Nnmber 42 is a sandy upland, of the same character as the preceding ; 
the sample is from the slightly undnlating border of Pino Log Swamp, 
twii miles northwest of Whiteville, Columbus county. The growth is the 
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eaino as in the last caBe, with the addition of dogwood and blackgam. 43 
is from the vineyard of Col. D, M. Carter, one mile from Washington, 
Beaufort conntj. The tract had bee;: long cultivated, but was at the 
time the sample wae obtained, planted witli eeiippernong viiicB, of several 
years standinj;. 44 is from a piney, blaLkjiiek swell uf land on the eastern 
edge of the village of Selma, Johnston coonly ; and is representative of 
a common class of soils whieli will l>c rccngnized from the description. It 
is yellowleli brown in color, and (.-umpDsud predominantly, of moderately 
tine sand. 

The obvione defects of all these soils aro due to the excess of sand and 
the conBeqnent small proportion of clay, and in part also to the chemical 
state of many of the olher elements which are present in fair proportion. 
It is largely a qnartzoBe granitic sand of so permeable tcttnie, that the 
mioeral elements are carried ofi' by oolntion almost as fast as formed from 
the gradnally decomposed rocky constitnentB, 

The advantages of the additi'>n of humnB, from any sonrcc, and of the 
calcareous marls, 80 abundant in the region, will be obviona when the 
analyBis of eome of these in the next scctli^n, are compared with those of 
the soils. 

Sand 21111 ifjils. 

4(5 H 

Silica, , 92.12 94.80 

Alumina and Oxide of Iron, 5.29 0.65 

Lime, 1.13 0.01 

Magnesia, 0,03 trace 

Potash, 0.C4 trace 

Soda, 0.35 trace 

Phosphoric Acid, 0.00 

Siilphnric Acid, 0.33 

Chlorine, trace 

Organic Matter, ) 1.50 

J- 0.60 

Water, ] 1.20 

The first of the above analyEie, No. 46, is that of a tolerably fine, nearly 
white sand, from the ridge of dnne which cruSBoBthe penineulaof Pamp- 
lico, in a northwest direction, in Paniplico county ; the Bample was got- 
ten not far from Grant's store, in the open " pin«y woods," or " pine 
barrens," characterized by a scattered growth of hmg-leaf pineB and tUB- 
socke of wire grass, with patches of shining bare sand between. And yet 
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the analysis docs not look half bo poor ae the eoil is in fact. It consietB 
however of ronoded and BOiooth grains of wind-drifted sand, mainly of 
white quartz, but partly alflo of {larticles of marine Elielt^, and black iron 
sand. II is an analysis by Dr. Emmons from the sand hills of Bladen 
near Elizabeth town. Tiiie, it will bo eoen, 'm sieiijily itcdf. And yet 
even such lands, mninly thronfjli the fiirce of their FnUsnil, often jirodnce 
certain kinds of plants very wtill ; for example, the Eciippcniuiig, the 
cassena, and the ground |>oh. 

The preceding exanip ts are all \A tranxported soils, bohmgitig for the 
most part, to the dritt, uhidi consists of the debris of the older rocks, 
lying west and above. Those wiiich tollow are mostly sedentary and 
grauilic. 

SOILS (IF THE MIDDLE BEOION. 

Tobacco and Wheni Htnls of Oranville, Orange, Person, Casioell. 



Silica, Insol 


47. 
94.10 


18. 
58 66 


49. 

85.70 


60. 
79.SS 


51. 
71.60 


62. 
81.36 


" Boloble,. 


1.10 




6.95 


3.77 


3.90 


0.49 


Alumina 

Oxide of Iioii,. 


0.711 
0.65 t 


30.1S 


1.90 
1.4S 


6.30 
3.38 


5.80 
10.69 


.■^.94 
3.19 


Lime 


0.13 

0.14 
0.07 


3.03 
1.43 
0.19 


0.16 
0.24 
0.12 


0.07 
016 
O.IO 


0.22 
25 
0.02 


0.91 


Magnesia 

Potaah, 


0.51 
0.43 


Soda, 

PhoB. Acid,.,.. 


trace 


1.33 
trace 


0.06 


0.11 


0.32 


0.69 

o.n 


Snlpli. Acid,... 
Chlorine 


trace 
0.01 


trace 
trace 


0.02 


0.03 
0.02 


0.lt4 
trace 


0.18 
tl-ace 


Organic Matter, 
Water 


•i.40 
0.20 


4.55 
1.40 


3.05 
0.45 


6.26 
30 


6.40 
2.20 


3.90 
1.70 



Naniber 47 is a light c'llorcd, sandy and gravelly soil, from Prospect 
Hitl, Orange connty, formed by the decomposition of a very qn^trtzose 
felspatic granite. The growth tnclndes sc veral species of oak of moderate 
size, with a few small epctiinens of liickory, dogW(i..J, soiirwood and 
blackjack, and an occasional pine. The sample was lakcn from the farm 
of Mr. E. Birch, whicii produces tobacco of the Bnest qnality, which is 
Eometimes sold at two dollars a pound. It is evidently a loan soil, and 
the yield is email ; tbongli tho tuxtitre i>t' the leaf is superior. A dressing 
of gypsam and boDL>-dust would raise tho quality of this soil very much 
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as theee wonld eopply the only elemeDts of fertility which are deficient. 
Namber 48 is a soil of Eomewhat einiiUr phjBicnl appearance and growth) 
but with a larger proportion of hickory nnd a heavier forest, found on the 
eastern elope of a hi^h broad-batrked ridge near Gillis' Copper Mine, on 
the Person and Granville line. The soil is derived from an epidotie feld- 
epatliic rock and hence has a large proportion of lime, magneeia, iron and 
alumina; but phosphoric acid ie present in only very amall quantities. 
Numbers 49 and 50 are specimenB of the noted Hico tobacco lands in the 
northern part of Person. These soils are derived from feldspatfaic and 
hornblcndic slates and gneisses, and are characterized by tine forests con- 
sisting of several species of oak, hickory, dogwood and occasional pines. 
These soils are a sandy and somewhat gravelly toam, of a light orehreons 
color. The former is from the farm of Mc. M. McGehee, and the latter 
from Mr. J. Pointer's- It will be observed that both these soils, and 
especially the former, have a good proportion of potash and lime, the 
most important elements of a tobacco soil; and the decomposing 
gravelly particles of rock restore the waste of cnltivation to a con 
siderable extent, fiut ashes and gj-psnm would add mnch to their 
fertility. 

!Nnmber 51 is a fine wheat and corn soil from the plantation of Mr. J. 
Davis, on Spew Marrow Creek, in the northern part of Granville county. 
It is a dark gray to black, gravelly soil, with a thick growth of hickory 
oak and dogwood. The yield of this land per acre has sometimes been 
above 100 bushels of corn and 50 bushels of wheat, without manure 
There is a large level body of such land about Shiloti church. The fer- 
tility is due to the syenytiu and dolerytic rocks from which the soil is 
derived. 

Nnmbcr 52 is another fine wheat soil from the banks of Keuse Itiver 
ill the southeast corner of Orauge county, the nottd Cameron plantation, 
which is a wide level alluvial trai;) of ecvenil thousand acres. The soil is 
a light ash-colored clay apparently ; the analysis however shows it to be 
mostly Eflud ; but (he texinre is very fine. The growth is white oak, 
willow oak, hickory, black and sweet gnm and elm. The analysis shows 
a very rich and durable soil, with all the main cluments of fertility in 
large percentage. 

Blacljack foils. 



Silica. iTiBolnblc, S5.33 64.96 50.07 

Soluble, 2.50 0.00 12.20 
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Alninina 2.51 J2.75 8.4S 

OxiJe of Iron, 4.99 8.87 17.49 

Oxide of Mangfliiese, O.'JO 

Lime, 0.04 4.37 0.08 

Magnesia, 0.07 1.33 0.76 

Potash, 007 0.72 0.10 

Sodft, 1.62 0.10 

Phoephorio Acid, 0.09 0.15 trace. 

Sulphuric Acid, trace. trace. 0.00 

CbloriDe, trace. trace. 0.22 

Organic Matter, 3.10 8.95 8.00 

W.iter, 0.90 2.00 2.40 

The first of these spocimens is from Leasbnrg, on the west border of Per- 
son connty. It is an ash-colored, gravel! v soil, overlying hornblendic and 
teldppathic rocks at the depth of a few feet. The growth is thicketj, and 
composed of small blackjacks, poat oaks and hickories. Plaster and talt 
would supply the most (.'bvions defects, and doiibtlees mnch increase its 
productiveness, which is natnrally low. Number 54 is from a gladey, 
blackjack flat, ten miles southeast of Cliarlottc, Mecklenburg county. 
The soil is a light gray, gravelly loam. Tiie growth is almost exalueivety 
blackjack, with an occasimial post oak. The underlying rock of this region 
is syenyteaoddoleryte. It is evidently a very tine and durable soil, need- 
ing only thorough draining to develop its fertility. 

There is a large area of land of similar quality and origin to these two 
samples, overlying the Huipliibolic and syenytic rocks of the Greensboro 
and Charlotte belt of granitic rocks. The surface is generally quite flat, 
or but slightly undnLiting. The solor is generally light to slightly yel- 
lowish gray, and somccimea dark gray and greenish, and in composition, 
the soils are generally a very gravelly clay, pasty and boggy in wet 
weather. 

Number 55 is from a flattish, gladey, blackjack woods, in the southern 
part of Granville county, three miles south of Taylor's Bridge. The soil 
is derived from a coarse, dark trap (doleryte) dyke of several hundred 
yards breadth. There are oome oaks among the growth, of which black- 
jack is the most characteristic. 

Soils of the Piedmont omi Mountain Sections. 

66 57 58 59 

Silica, Insoloble, 76.88 71.64 54.87 77.06 

" Solnblo, 0.67 0.00 0.78 3.84 
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Atnmina, 12.46 11.47 14.61 6.97 

Oxide of Iron, 3.57 4 27 13.74 4.07 

Lime. 0.51 1.64 1.17 0.10 

Mngnesia, 0.33 0.14 1.69 0.29 

Potiish, 0.16 2.42 2.38 0.11 

Soda, 0.45 1.09 0,70 

Plio8|ilioric .'^ eid, 0.09 O.OS 0. 1 5 ('.05 

Suljil.uric Acid, 0.02 0.04 0.03 trace. 

Chlorine, trace. trace. trace. 0.06 

Organic Matter 4.60 6.49 7.25 6.65 

"Water, 1.07 1.30 2.05 1.10 

Snlpliidoof Iron, O.ll 0,03 0.05 

Number 56 is from tlie tVireat in tlie embiirbs of the town of Hickory, 
Catawba coniitj', the growtii being email tu inediam fiineJ oaks, black- 
jack, dogwood, sunrwood and pine. Tliis Ki^lity is on the top of a broad 
tlattisli ridge, flome 3 miloa from tbo Ciitiiwba River and more than 30O 
feet above it. The s<ril is Ii;;bt olurcd and evidently sand;, a little 
ochreons with iron "xidc. The analysis is <'f n fHir soil, liaving all the 
substances reqiiiied hy the t-ultivated pljiiits in pretty good proportions. 
Nil. 57, from the wovd Ht the rsib'uad bridge tiear Morganton, is plainly 
of fl muih better com posit inn, having a very larj:e per centage of limeand 
potash, and is welt adapted to the produntion i>f tubaeeo. The growth is 
miicli more bixnriaiit than in the preceding case, consisting of oaks, 
hickory, dogwood and pine. This is aUo a llglil yellowish aandy loam. 
The last two arc representative s<iil8, utmiding as good averages for the 
respective regions fur several rniles aruiiTid 

No. 5S is a representative of the best class of nplands in Caldwell 
conrity. The spedincn w.ia nbtiiined from the high ridge 100 yards above 
the cullege in Lmmir, in a heavy oak grove. It is a red soil from the 
abundance i»f iron, and eontiiiiis, like llio specimen from Morganton, re- 
markable percentages cf the alkalis and alkaline B'^rtlis, and so is notably 
adapted to the production of toliacen, as well as grain crops. 

Niunbcr o9 is a ^'ctlowi^h brown colored soil from a high cbcsniit 
ridge in Mitchell coii;ity, a terminal spur of the Little Yellow Mountains 
in the bend of the North Toe River, 3 or 4 miles south of Wiseman's at 
the Toe K. erosaing. The growth is chesnut, Spanish oak, chcsnnt oak, 
sourwood, ivy, (kalmia), and much wild indigo ; a combination which is 
always indicative of infertility. The analysis shows low percentages of 
most of the valuable soil ingredients. The soil is gravelly, and the rock 
particlea are not tboronghly decomposed; and the infertility arises as 
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mucli from ihis ciroiimatance, that is from the mechanical state ot the 
Biibatances present, as from anj dcfidency of ihein ; and this difficnlty, as 
well as the other, in part, wonlct be inueh alleviated by the nae of quick- 
lime and ashea. There is a great deal of land of the above description 
ainnng the fotft hills and |i>w spurs of lhL> muimtaiDs: while the higher 
ranges have jj;eiiera]ly a prodncn've si'il and are covered with Inxnriant 
forests ; the former being coinpoaud of argillaeeons and mienceons elates 
end Bcliist?, while the latter are more freqnenlly made np of syenytes and 
hornblende giieiases and t-Iates. 

This completes the list of soils, as far as analyzed : but it is only a be- 
ginning of the work which onght to be accomplished in this direction, 
and which would be, if the snrvey were in a condition to employ a 
ehemiet constantly. 

SECTION II. FERTILIZERS. 

MARLB. 

Marl is very abundant In North Carolina and very widely distributed, 
and of several kind*, the principal of which are four, viz: Green-sand, 
Eocene, Miocene and Triassic. The former has generally but a small per- 
centage nf carbonate of lime, 5 to 30 ; the second, usually 40 to 95 ; the 
third, 20 to 60 ; and the f-mrih, generally less than 50. The last ie of 
little consequence as a fertilizer, because of the very limited e^itcDt of ite 
outcrops, and it ia scarcely used where abundant. It will be remembered 
as a frequently recurring term in tlie Egypt coal section, described in the 
previous chapter. These marls are more extensively exposed than else- 
where in the northwestern part of Wako county and in the edge of 
Orange, between Morrigville and Dnrham. There are frequent outcrops 
of a bed uf marl and impnro limestone, 2 to 4 fuet thick, over a territory 
of 15 or 20 square miles, the nearly horizoital strata coming to the sur- 
face in ravines and gullies, and e.xp')sed iadiiubos, welU, <&c. Kear Brass- 
field tnrnont, on Mr W. Ruchell's place, ts an exposure of nearly 4 feet 
of alternate thin beds of a compact, light gray and red arenaceous lime- 
stone, with strata of uncompacted brick red, marly clay between. This 
middle portion has the following composition : 

Carbonate of Lime, 24.07 

" " Magnesia, 7.52 

Silica, 47.20 

; Alumina,..., 15.84 

Oxide of Iron, 4,76 



1 
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This would evidently prove a valuable addition to some of the lean 
soils of the region, which are deficient in alkaline matter. The npper in- 
durated strata contain more than 90 per cent, of carbonate of lime, and 
the lower about CO ; and both require to be bnmed before they are avail- 
able for agriciiltora] nsee. Lime was made at this point during the war, 
and used for building pnrpoeee in Raleigh. And some 40 years ago, a 
few kilns were burned for the same purpose, at a point a few miles aonth- 
eflatward. There is an outcrop of a very similar character at Mr. H. 
Witberspoon's, 2 miles east of J3. 

Greensand Marl. — This is the great fertilizer of New Jersey, which 
has renewed the face of nearly the whole state agricnltnrally, within a 
generation, and mostly within a decade or two. The discovery of a marl 
bed in that region is justly regarded as an event of more importance than 
that of a gold or copper mine. One of the chief occupations cf the rail- 
roads in that state is the transportation of this natural manure from its 
depositories to the farms of almost every county. Prof. Gook, the State 
Geologist, mentions the fact that the amonnt transported in 1867, was 
about one million tone, and the quantity is constantly increasing, with 
the discovery of new deposits, and the conetrnction of every additional 
mile of railway, so that the amount for 18tt9 was estimated at double the 
above. No one passing through the State in any direction can fail to 
notice the marl heaps that line the track at every turnout, and almost 
every farm in some sections. 

As to the benefits which that state has derived from the use of this 
fertilizer, the following remarks of Prof. Cook are sufficient : " Thousands 
of acres of land which had been worn out and left in uommons, are now, 
by the uss of this fertihzer, yielding crops of the finest qnality. What 
are supppsed to be pine barrens, by tlie use of marl are made into fruit- 
ful land. Bare sands, by the application of marl, are made to grow 
clover, and then crops oi com, potatoes and wheat." 

The composition of this fertilizer will bo understood from the follow- 
ing specimens of analysis from the " Geology of New Jersey, 1 868." 



4. 



Silica, 51.16 

Alomina, 6.10) 

Oxide of Iron, 17.68 f 

Lime, 3-48 

Magnesia, 2.04 

Potash, 4.27 

Phoaphorio Acid, 4.54 



78.10 


49.40 


36.03 


38.TO 


13.60 


8.90 
18.66 




I 30.6T 


1.62 


2.52 


16.19 


7.T9 




3.25 




1.21 




6.31 




4.47 


1.20 


2.69 


1.23 


1.41 
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TSo report on Foreign Correspondence. 

M, E. Comp. William Barrett elected Grand High Priest. 

R. £. Comp. John A, Harris re-elected Grand Secretary. 

NEW TOKK. 

The BCventy-eiglith Annual Convocation of the Grand Chapter 
«f Royal Aroh Mason of the State of New York, convened in the 
City of Albany, February 2(1, J8T4, 

M. E., Thomas C. Caasidy, Grand High Priest. 

K E., Christopher G. Fox, Grand Secretary. 

This is conceded to be the Empire Grand Chapter of the coun- 
try, and we are pleased to find the proceedlngB on our tabic in time 
to give them more extended notice than in our laat repoit. The 
Grand High Priest shows forth in his admirable address that he 
can adjust himself to the responsible position he occupies as the 
presiding officer of this very large Grand Body. He views ma- 
sonryfi'om the correct Btand-point, in onr judgment, and to present 
in vivid contrast his ideas and those expressed in the addi-ess of 
the Grand High Priest of Arkansas, concerning the omission of 
Masonry. We give the following : (the italics are oui-s.) 

■ Uany years have rolled bj since Royal Arch Masonry occupied the 
prondpoaitionitnowtioldsintbeStateof New York; the fierce political 
storm that swept over the land jn 1S27 nearly prostrated it. It has now 
one hundred and ninety-three working Chaptera. One important lesson 
has b«en derived : Masonry must stand on its own basis; it must have 
no entanffUng aUianee*, Its objects are apparent to all. To/ted th» Aun- 
grp, dothe Vte naktd, bind vpthe tnound* of the nfiieted, be good eititent, and 
to praetiM and promvlgnW Ouna moral virtuei^hiehth^ Deity hnt recorded in 
Am booh of reedation, are snrelj sufficient to guide lis while traveling the 
rough and ru^ed path of life. 

The above is the pure gold, aud we love to pause and admire 
the spirit, which must have controlled the hand which penned those 
lines. A Chapter room was destroyed by fire and with it all the 
furniture and paraphernalia, but, says the Orand High Priest, by a 
wise precaution the warrant was placed in a safe for security and 
thus preserved. Some jurisdictions have required the charter to 
be carried in the pocket of the High Priest and others that 
it should always be in the hall, but we are pleased to see that 
H. E. Comp. Cassidy thinks a Chapter can do lawful work, if 
the charter is neither in the Hall nor the custody even of th« 
4 
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High Friest. We are gratified to be able to announce that the dif- 
ficaltjr between this jurisdiction and that of Iowa, (a foil notice oC 
vhioh VM given in our report of last ^ear) has been adjusted, and 
all parties concerned have resumed the most amicable relations. 
M. K Comp. Cassidf, after giving a succinct statement of the- 
case to the Gruid Chapter, thus concludes : 

I hare at this time a11iid«d to this painful Bubject becauM a vital ques- 
tion was Involved in it, which mi)tht, if th« tction of the offending Iowa. 
Oiapter wassnitained bjr the Qeneral Qrand Chapter, have been prodac- 
tive af lerions tronUe 

I aia, hvwever, enabled to state to ;od that the mbject was brought 
before the Oeneral Qrand Chapter, at iti iaat triennial convoeation, uid 
the qaeation (the repreMutativea of the Orsnd Chapter of Iowa unherita- 
tingly concurring) thus disposed of. I quote from the proceedings of. the 
General Qrand Chapter: 

" Tour G«mmittee alaa report on the reaolutlon offered by Comp. Cat- 
aid;, of New York, in relation to the jurisdiction of Cbaptws over re- 
jected material. 

"Donbts having arisen in refereniM to the question as to the right of 
any Chapter to confar the capitular degrees npoo a candidate previously 
rejected by any other Chahter, it is declared by the Oeneral Qrand Chap- 
ter as the true law upon such subject, that no Chapter under this juris- ' 
dictien shall confer the capitular degrees on any candidate prcvieasly re- 
gularly rejected by an; ather Chapter, without first procuring the consent 
of such rejecting Chapter, provided thftt Rueh Chapter be in existence." 

The following very important action was taken in the matter of 
Mnemonics, Cypher,A:c., which exactly comportswithouropinioa 
on this subject, and is in keepini^ wilb the stand taken by bur own 
Grand Chapter two years ago. 

The Qrand High Friest decided, in response to a question on the sub- 
ject, that the employment at mnemonics, cjrphers, ar sny other than the 
method recognized amoag Hssons as legitimate, for the purpose of 
teachiag the work and lectures, was prohibited ; sod that any compan- 
ion using or having them in his possessian, was liable to charges and 
punishment. 

The above, together with severs) other important decisions and 
queries, was referred to the Committee on Masonic Jurisprudence, 
and below we make selections from their report, and as the whole 
was adopted, we conclude that each particnlar recommendation of 
the Committee is a law unto the Grand Chapter. 
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Comp. UnuMu, o( tbe SUndlng CommittM on Jariipradence, mbmit- 
tod tta foUowing report, which wm i««*iTed and iti cooclauoiu and re- 
comnModatiaaa adopted : 
T» au Orand Chaft» ^Om &aU ^S*t6 T»rk : 

The Committee oa Juriiprndanc*, (o whieh wu referred eererai qn^es 
and other matter*, reapectfally report that th^ have given them careful 
attentioD, with the rciulta hereto appended: 

CTTHRBa, KXTa, AXD UXKIfOaiCI. 

I. That the deciaten of the 0»nd High Priest, condemning the at of 
CTphers, keys, end mnemonic!, or other written or printed aids to mem- 
ory, haa our andiridei] ■pprobation. 

THE SISHTB OV ICUHEBa OF A. CBUTBR. 

3. That DO member of a Chapter who is in good standing can be pre- 
-vented frem attending Its convocations on tbe objection of another mem- 
ber, unless for some overt act committed in the presence of the body, for 
which the High Priest may deem it proper tn exclude Mm temporarily. 
Tbe rights of all members are parmllel, aad no one can be deprived of 
them without trial, except in the case above mentioned. 

sTX* CoMPJtxann tmar nn pbi«kkt. 
8. That nine Royal Arch Masons are required to open a Chapter, and 
conaaqnently nine roust continue to be present in order legmllj to transact 
boriness. Bat It is not necessary that the nine should all be members of 
the Chapter in session. Its delinquent members having no right to And 
fault with the bualness transacted during their absence. 

SRCQGKirioii or wnsr vmonnA axd xova sootta. 

4. We cordially recommend the recognition of the Qrand Chapters of 
West Virginia end Nova Scotia, and that RepresentBtives be exclianged 
with them. 

Althongh Comp. Simons i» good authority on Masonic Law nnd 
Jurisprudence, and it may seem ridicnloua to differ with so experi- 
<ence a jurist, yet,in spite of all that, we must dissent unqualified- 
ly from the third section above, and we are surprised that the 
Oraod Chapter of New York should endorse a decision, which is 
contrary to all teaching and usage on this poir.t. We will have 
more to aay when we come to the correspondence report, and drop 
tlie subject for the present. 

The liberality of this Grand Chapter is shown in the folloi^ing 
appropriations, which we take from the finance report : Two hun- 
dred and fifty dollars to Chairman of Committee on Foreign 0or_ 
respondencc; five hundred dollars to Grand Treasurer; two hon. 
dred dollars to R. E. and Rev. James Bryan Murray, Grand Chap- 
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laio ; two thonsand dollars to Grand Secretary for services besides 
expeDsea. The two hundred dollars paid to tbe Grand Chaplain 
was doubtless, ia consideration of an eloquent and exhaastive 
address of ten pages on " The Higli Priest and his robes." 

We have another capital report on Foreign CoiTespohdence from 
Conip. D. A. Ogden, which occupies eighty-four pagOB, small print, 
and is a most faithful review of thiity-seven Grand Cbaptei-s, in- 
cluding Scotland and the General Grand Chapter. Tbe report, as 
a whole, is a complete success, and we congratulate the Grand 
Chapter of New York upon such a valuable reporter, if he is & 
member of the M. A. Association. He is bold enough to differ when 
he sees occasion, and we admire his independence, and only hope 
we may meet with favorable consideration at his hands, for we 
surely feel that any repoiter, who will undertake to combat with 
the "big fighters" such as Drummond and Corson and such ilk, 
will "gobble" up the "small fry" at one fell swoop. He so general- 
ly coincides with our notions of law, that we feel confident no cause 
will be given him to exercise bis blade on our bald pate. We may 
be compelled, however, to differ occasionally, but ueverezcept for 
good cause. He agi-ees with the Grand High Priest of California 
on the deformity question : 

In regard to the deformity or diBmemberment of Masons he recom- 
menda definite action, bo that none will mistake or tni sonde retail d the 
rule. He instructs that a Master Mason maimed l>j misfortune baa strong 
claims for advancement; acd we agree with htm, and would go for tbe 
most liberal rule and practice. 

The subject, after reference tu a select committee of five, waa fiDailj, 
after report and deciaion, diapoaed of by tbe following resolution, snb- 
mitted by Comp. Wiggin, and whicli scema to hit tile nail as nearly on 
the head as may be; 

"Beiolwd, That the hmit of physical qualiGcatinna to be required o/ a 
candidate for the degreea conferred by a Royal Arch Chapter under this 
jurifldiction, ahall be aimply that he !je enabled to conform strictly to all 
which the ritual in those degrees makes necessary." 

According to the above resolution adopted by the Grand Chap- 
ter of California and endorsed by Comp. Ogden, the matter of de- 
formity, &c., might as well be lefl to the discretion of the subor- 
dinate Chapter, and this being so, there will be no uniformity in 
the bearing of the law. The old adage " give an inch and take au 
ell," will apply here, and we tliink the Grand Chapter of California 
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baa left the case io a far worse condition than the candidate woald 
be, were he deprived of all hia limbs. 

We heartily agree with Comp. Ogdeu that masons should not 
be made "at sight." This is an enormity we think the entire Ma- 
sonic World slionid protest ^tunst. In his review of District of 
Columbia he makes use of the following appropriate language : 

Hie District of Columbia isan Importftot territory; in it Is the nation's 
capitol; in It centers much that Is grand, good, and important in tbis 
great Republic ; and, sad though it is, jet no less trae than sad, in it cen- 
ten much of eril, of corruption, and of wrong doing. For awhile we 
will turn awa; from the bos; scenes of the capitol; the uproar and strife 
of the politicians and wire-pullers, to the quiet, orderly meeting of the 
Bo;al Arch Masons in Qrsnd Chapter convened. Here the discord of 
politics is hushed, the cares of state laid aside, and, in one place at least, 
in Washington, with all its turmoil, its jealousies and animosities, there 
is peace, hsrmenj, good will, and brotberlj love. 

It is well, that in these great centers «f business, of csre and great re- 
sponKibilit;, there is a resting place for the tired and weary, a retreat 
where the careworn and overtaxed in mind and bod; can find repose. 
And it is better still that in these centers of politics and of excited ambi- 
tion, there is one institution whoss teachings and principles are in direct 
antagonism and a continual lebake to all this passion, strife, and con- 
stant effort to overreach and not " to do unto others as you would that 
others should do unto you." 

We respectfully call the attentiouof Comp. Williams, of Arkan- 
sas, to the above. Under the head of Missouri he thus takes the 
Grand High Priest to task: 

He also decides that a Chapter cannot either be opened, do business, 
or be closed, without nine Royal Arch Masons, five of whom must be 
members of the Chapter. May there not tie a doubt the validity of this 
view, in its full and liberal meaning? To opea a Chapter nine compan- 
ions are requisite; but may not biisineea be transacted and the Chapter 
closed if perchance one should leave ? Would all such proceedings and 
d<nn}(a be void, if done with only s?ven or eight present t These are 
things to think about. 

And, in his review of Texas, he again alludes to the subject: 

The G. H. P. decided that a Chapter can be opened with less than nine 
members of the Chapter present, provided there be visiting companions 
sofficient to na^e up the number to nine. To thb we say again, it is 
doubtful law; bow can there lie a visiting companion, before a Chjipter 
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ii opened to be Tiaited t Wh«t right bu » Bigh Priest to recognlu k 
Tiritor oatride of k regnlu Chapter, and withoot aome Toucher t b hi* 
own information and belief aaffideDt 1 Again, ha aaja: " the Chapter 
when thna opened, cannot ballot for a member," And whj not, in a re- 
gular Chapter ? Who ii to determine who aball or ahall not ballot ? And 
ia a ballot to bt declared irregular when there are leai than nine balloti 
cast ? It will be seen that there are aeriona doubts sbont this practice. 
' To true rule ia, that no Chapter should be opened onleas there be nine 
'members of the Chapter present; then bsyond question there Is a legal 
number, and, when organized, a legal Chapter. 

We are glad the Companion thought " aboat " these thinga ''and 
wrote the last aentence, for in the first quotation we were at a loss 
to know how he stood, bat as he saya " The true rule " is to have 
nine members present, Ac, we can agree. Has the Companion 
lost sight of the ruling of his Grand Chapter, when it adopted the 
report of the Committeo on Jurisprudence, (onr learned Comp. 
Simons being chairman) ? 

We qnoted from that report and dissented from No. 3, which 
says ; " That it is not neceBsary that the nine should all be mem- 
bers of the Chapter in session in order legally to transact businesB." 
Now is this not very bad law ? Suppose there are four members 
and five visitors present? Does any one think for one moment 
that those visitors have the right to ballot in tliat Chapter to take 
any part in the proceedtngn except to speak on a question, with 
the consent of the Chapter? Can they have a voice in electing a 
member or can they vote on a petition ? Ceitainly there is a mis- 
take Eomewhese. Can't Comps. Ogden and Simons harmonize on 
this point ? It is true " great " minds will differ and here we have 
. proof of it, for Comp. Ogden doesn't hesitate to take the General 
Grand High Priest to task : 

"When the action of a Lodge, in cases of diBcipliue, is reversed or 
annulled for any reason by competent authority, the party at once regains 
the same Hatui that he had at the commencement of the proceedings, aa 
fully and completely as if none had ever been had. 

"But whena companion is restored to bis Uasonic rights by bis Lodge, 
afters legal conviction by it, the settled law is, tbat he is restored to his 
rights as a Royal Arch Hsson, except membership in hisChapter; tbough 
I confess I have never been able to see the propriety of this rule, nor of 
the exception if the rule ii adopted.'' 

We suppose Comp. Drummond means to say, that while he admits this 
to be Isw, it is not a consistent or a reasonable law. Why not change it 
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th«D } Bat After all is It UDrMMoabl* I A brotbar is tried, cosTiL-ted, 
saspended, or expelled ; afterwards be repents, does well, mskea smendi, 
is reinstated, forgiren, taken back into membership — this is sll in theBlae 
Lodge— and then and thos he stands clear and fair as he was before. But 
he Is a Boyal Arcii Mason ; 'if the action of the Lodge cnti him nff, why 
sliould not its act restoring him, giro him back his rights as a Rojal 
Arch Haaon t Both acts are conseqaentlal, not ariginal or direct. Bat 
he has been cat off from membership, and to be restored to that the ac- 
tion of the Chapteris required. He is, vithout that action, anon-affilia- 
ted Royal Arch Hasan, with the right to *isit, &c., but is not a member 
till the action of tbe Chapter makes bim snch. Haaoaic law, It must be 
borne in mind, differs in some respects essentially from civil law. It has 
for ila fonndation, lore and charity, and inculcates forgiveness and fra- 
ternity as well as justice. The learned General Grand High Priest asys, 
"When a Lodge espels a member, he loses all his Masonic rights as fully 
as tf he was never initiated." But be does not lose hismemory, does not 
lose the truths and lessons be has received at the altar, or in the lectures 
and instmctions; and when restored, by the same aathority which ex- 
pelled, is he required to go throngb a new initiation ) Not at all. Then 
it is not stnctly true that be ta ai if be had never been initiated. In some 
respects be is dead; but when life comes back by restoration, it finds 
more than a stark dead Mason to act upon. Being once more a Master 
Mason in good standing, and having previously been exalted to the sub- 
lime degree of a Royal Arch Mason, and he assumes bis former status, 
may he not be likened to a man whose animation has been suspended by 
some local caose, and which being removed tbe circnUtion again goes 
on reaching every part ? But membership is not so much a Masonic mat- 
ter as-a local one ; it pertains to tbia single Chapter, and is based on cer- 
tain rules and facts, and, when endtd, by dtmission for instance, it affects 
only tbe relation of the member to the Chapter dimitting, and not bis 
Masonic character, standing, or rights — and that is what we suppose is 
tbe legal effect of restoration of a Master Mason. It gives back a Mason's 
rights and privileges, standing and character, bat not his membership in 
a particular Chapter, without the consent of that Chapter by vote in a 
tegnlnr way. But we must pass on, asking pardon for this digression. 

M. £., J. B. Chaffer elected Craad High Priest. 

R. £., Christopher O. Fox re-elected Orand Secretary, 

NOVA SCOTIA. 

The fifih Annual CoDvocation of the Orand Chapter of Nova 
^Scotia was held at Halifax, Jane 2d, 1874. 
M. K Corap. S. E. Sircom, Grand High Priest. 
B. E. Comp, James Qossip, Grand Secretary. 
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Only six Chapters in this jurisdiction, but all were represented. 

The Grand High Priest, in his address, after extending a warm 
and fVateroal welcome, and.congratnlating the Grand Chapter in 
view of the general prosperity, and welfare prevailing, proceede to 
give in detail a succinct account of his official acts, and especially 
the visitations made daring the year. 

If all the successors to this Grand High Priest will tabor ia 
faithfully and earnestly as this one, this Grand Chapter will be one- 
of the most flourishing ib all our bodies. We insert the following 
to show that our Compin ions have introduced something altogeth- 
er new to us : 

R. £. Comp. Benj. Curren, P. B. P., then moved the following reso- 
lutivD : 

"That in appreciation at tbe long and valued wrvices readered in the 
intcnats of Bojal Arch Masonry in this Juriidiction by our venerable 
and esteemed Companion John D. Mash, P. H. P., 

Btttlvtd, "That this Gmnd Chapter confer on the said Worthy Com- 
panion, the honorarj rank of a Past Grand Bcribe of the Grand Cbapter 
of Kova Scotia." 

Which being seconded by Comp. W. A. Heeson, P. H. P., and after 
man; ealogiBtic remarks appropriate to the occasion from Companions 
present, was cntbnuMtically adopted. 

The proceedings of thirty-five Grand Chapters are reviewed by 
Comp. Gossip iu a well prepared report of sixty pages. Ho takes 
California to task afler this manner. The Giikud Chapter of Cali- 
fornia passed this i-csolution : 

" ^Betohed, That tbe restoration to good standing by a Lodge of any 
companian who has been suspended by it for any cause, and where no 
action has been had in his case directly by the Chapter, restores him to 
good standing in the Chapter.' 

In regard to which Comp. Gossip remarks : 

We do not concur in the view taken by the Grand Chapter of Cali- 
foniia who deprive a R. A. Hason of his privileges as such, without trial, 
because he may have been suspended from a lodge. 

The Lodge has no more power over the laws guiding the Chapter than 
the Chapter has over those of tbe lodge — each work under separate con- 
stitntions which define to a nicet; as to how the members of cither body 
shall be dealt with in case of miBdemeanor. 

Onr convictions are that to suspend a member from his privileges as a. 
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RoyAl Arch Mason cbsrites moat regDl&rlj be prafeired nod trial had aft 
directed bf the R. A. Constitution without reference to taj ontdde body, 
no other coarse in our oplnioa can be coneidered in accordance with jus- 
tice. 

We say both the Grand Chapter of California and Comp. Gossip 
are wrong, if the Geuei-al Grand Chapter is entitled to a hearing- 
on this point. 

General Grand High PricsL Drummond, in his address to the 
General Grand Chapter, expressed himself in the following words: 

Eptbct op REsTORAtioN BY THE LoDSE. — But nhcQ a companion is 
restored to his Masonic ri^^ts bj hia Lod;;re, after a legal cenviction by 
it, the settled law is, that he is restored to his rights as a Soyal Arch 
Mason, except membership in his Chapter; though I confess I have nev- 
er been able to see the propriety of this rule, nor of the exception if the 
rale is adopted. 

When a Lodge expels a member, he loses all his Masonic rights, a» 
fnlly as if he had never been initiated ; consequently he ceases to be a 
Royal Arch Mason. Now the Lodge may, by restoring him, make him 
agun a Master Mason, as it previonaly made him a Master Masou, savfr 
that tbepiveen is different; but I cannot see nhat aothoritj a Lodge has 
to make n Royal Arch Mason by reitoration, any more tbon by the originat 
initiation. But if it is held, that the act of tlie Lodge restores him to alt 
the rights (if which tbe Xiodge deprived him, why is membership in the 
Chapter excepted ! The Lodge may refuac to restore him to membership 
in itself, because it may annex such limitations to the restoration as it 
sees flt ; bat the Lodge has no power to annex any limitations to the ef- 
fect of hia restoration in the Chapter, 

The General Grand Chapter endorsed the address, and the Com- 
mittee recommended especially that tlio decisions on points of~ 
Jurifipnidence, made by the General Grand High Priest, be ap- 
proved, and it was so decided. This ruling then becomes the law. 
Can we go behind this, Comp. Gossip ? If not, " pick your flint 
and try it again." 

UndGr the head of Kentucky this good Companion falls into the 
same error, by insisting that the lact of suspension or expnisioa 
from a Lodge should not affect the standing of a Royal Arch Ma- 
son. I refer you again, Comp, Gossip, to the language above quo- 
ted from the address of the General Grand High Priest. 
. North Carolina is noticed from 1873 and 1874. The Companion 
complains that Nova Scotia was omitted from our report for 1874. 
The proceedings were never put in our bands, and hence the omis- 
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flum. It is imposBible to call attention to sll the important points 
brought oat by this able reviewer, and we, with regret, put him 
aside and take up another, 

M. £. Comp. Stephen B. Sircom re-elected Grand High Priest. 

B. E, Comp. James Oossip refloated Grand Seciietarf. 

PENNSYLVANIA. 

The Annual Orand Convocation was held at Philadelphia, De- 
cember 28th, 1814. 

M. £., Comp. Andrew Robeno, Grand High IMesL 

R. E., John Thomson, Grand SecretKry. 

The quarterly communications held in this Jurisdiction have but 
little business for the Annual Convocation. 

The Grand High Priest, leaving out the usual introdnetory re- 
marks in his address, proceeds at once to give areport of his stew- 
ardship. 

These are his opening remarks : 

Ninety-Mven ChapMn and three Mark Lodgei, in all one baodred, are 
the number of bodies in thu jurisdiction, with a menborBhip of ten thon- 
Bsnd, over which tbe Grand Cbapter exerciiei ber autbority. During 
the year very little has tianipired to call for any ipecial remarki. I have 
not been called upom for an; decisions, and conseqoently have made 
none. Feaceful and hirmonious are the inflnencea pervading the entire 
jnriediction, and with but one or two excaptiona, the Chapters are in a 
strong, healthy and prosperous state. 

Much official visitation was done during the year, and good re- 
sults were apparent. The following beautiful lines close this able 
address: 

Ekarcely, however, my Companions, do w« retrospect tbe labois of the 
year but wbat we are called upon t* mourn tbe loss of some one or more 
of the laborers. To-night we can plead no exception. While year after 
year rollsinto tbe ocean of eternity, and all its joys and sorrows, its hopes 
and fears, have passed away, each one of these revolving years, with 
their departing kneil, but proclumswhat our moamful experience must 
attest: That the history of mankind is death. Tbis sol emu and impres- 
sive truth vividly presents itself to our notice again lo-nlght. Three of 
the oldest and most venerated Past Orand High Priests, Samuel H. Pec- 
kins, John C. Smith, John M. Read, nho adorned and baantifled the , 
high and honorable positions they severally occupied in tbiaOrand Body, 
and in other positloDS of public and private life, after traveling life's 
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ngged pfttb, and Hring b«jond thi ftllotUd time of man on eirth, haTe 
«roMed tb« •alien itnam of death and pataad within the vail of bearen 
to the full enjoymeiit ef life eteraaL 

Praeticlag their Tirtnea, and walking in their gedl; atepe, we, too, 
may hope, throngh divine grace and mercy, for the eame heavenly felic- 
itf. Let ne then commence afraah and continue the labors of the year, 
with " £IMnMH to tht Lord, '' as the object and aim of our pursuit. 



Comp. William A. Kelly presents a most voluminous report on 
Correspondence, and we feel comforted while looking over its 
pages, to see so much clipping !□ lieu of original matter. We 
would like to have bis scissors, for they are doubtless sharp and 
Intelligent, getting the "crenu de la creme out of the transactionB 
of all the proceedings reviewed," Comp. Parvin to the contrary 
notwithstand ing. 

We clippers will be compelled to write as one man gainst 
Parvin who lectures our class severely in his report for Iowa. The 
proceedings of thirty-three Grand BodieH are reviewed fully and 
ably, and we regret that North Carolina is not of the number, and 
we are unable to conjecture the cause of our proceedings being be- 
hind hand. Under the head of Arkansas he quotes the decision of 
Grand High Priest, and then makes the very sensible remarks, 
which follow : 

."Uany qnestions have been siked, which I have not thought It neces- 
sary to report, ae they were aniwered simply by reference to decWons 
beretefoie made. There is one, howeTcr, which I think of importance, 
and upon which I hope this Qrand Chapter will express a very decided 
opinion, and that is: Is it proper to confer the Chapter degrees upon a 
candidate who does not believe in the immorality of the soul t 

" Uy decision was that no oae who does not believe in the immerality 
of the sOQl ought to be admitted to the Hoi; Royal Arch. It is impor- 
tant that you clearly and explicitly decide this question, becauae it is 
well known that in some sectlonH of our Jurisdiction associations hare 
been formed — congregatioBS they are called— upon the principle openly 
avowed and tangbt, that man has no soul in this life, but that souls will 
be given to tome at the resurrection ; and I regret to say some Masena 
have become members of these aaaociations, and afterwards applied for 
the Chapter Degrees." 

We believe in the above decision and think it would be much better 
were a positive rule adopted and rigidly enforced throughout all the 
branches of Freepasoiiry to exclude all those high strung sensationalist^ 
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from takiDg p&rt ar lot with ns. While we atterly condemn thoM weak 
bnt Well msftaiiift Brethren, who la their eetl for FreemHonrj bout thkt 
it is the peer of religion, or good enough reUgion for them, or the 
hondrad other footieh ideu freqnently exprMsed bj them in what thej 
think An honor to the craft, bnt which only (errea to illustrate their shal- 
lowBCM and give ODr enemiea an op|>ortiuiity to unfaforably criticiae the 
infiuence of Freemaaoory. atill, we are eqnally strong in the conviction 
that when a man geta ao far off his tialaoce aa to deny tbe immortality of 
the soul, actting np a doctrine which would certainly bring great de- 
atruction upon aociet; and ruin to many households, taking away the 
grand beneficent incentive that we look to for a future beyond thia world ; 
we do not think that such a man can be truated and we aboold be very 
carefal to exclude him from our association. 

He goes his full length on the suBpension question as the follow- 
ing will show. The Grand Chapter of California passed this reso- 
lution : 

"Xettltied, That the restoration to good standing by a Lodge of any 
Companion who has been auapended by it for any cause, and where no 
action has been hod in hia case directly by the Chapter, restores him to 
good atandiog in the Chapter. 

The question of anspenalon in our judgment, is eipulaion, and (al- 
though limited), ia broad, deep, disgraceful. A. Chapter cannot Buspend 
without cause, and such cause is dishonorableto tbe Companion who may 
bo guilty. 

Now tbe fundamental law of Freemasonry affecting the auspenaion or 
expnlaion from a lower degree depriyea the offender of all tbe privilegeH 
of Masonry. This is right, but when the suspended one atones to the 
body from which he was suspended, he most pass the ordeal of a ballot 
(with ns) and if elected by a unanimous vote, he ia again a member of 
that Lodge. We cannot see how by any manner of reaaoning you can moke 
him a member of the Chapter from which he is also suspended without 
the same forma being passed through. We say that a member of a Blue 
Lodge auapended or expelled, "is ipto/aeio" suspended or expelled 
from bis Chapter, &c. ; that ia, he ia aa decidedly auapended from hia 
Chapter as from liis Lodge, for tbe offence to bis Lodge is equally an of- 
fence to his Cliapter. Now, if he baa actually lost membership in hia 
Chapter, wc bold that he should pass the ordeal of a ballot in each body 
that he ia ao suspended. On tbe principle that a Hason has no right to 
do anything that would subject him to auch a sentence ; if he did do so, 
he should understand that we are not satisfled with anything but a thor- 
ough purification before he can attain the position from which he was 
suspended. 
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The above views of this Oompanion correspond with the ruling 
-of the General Grand Gfaapter. 

In his reviews of Minnesota he extracts the following from the 
report of the Committee on Jurisprudence : 

" 2d. Tbftt yoat Committee cannot agree with the M. E. Qrand Bigh 
Prieatin his answer to the queition whether a Master Hasan becotne's a 
member of the Chapter in which he receives the degrees, when requested 
to do so by a Chapter in which he has been elected t* receive the de- 
grees. 

"The question has buen settled in this Qrand Jnriadlction, that a 
Chapter coosenting, or requesting another Chapter to cenfer the degrees 
on a Brother who has removed from the place wherein he was elected to 
receive the degrees, has still the control of the Brother, and on his re- 
ceiving the degrees is a member nf the Chapter in which he was elected." 

From this Comp. Kelly dissents as follows : 

It would seem to us that there maat be a vast amount of trading In 
candidates in some «f the jurisdictions we are in correspondence with. 
We tliink our practice is the best, viz : If a Brother Master Mason desires 
to join a Chapter in a place at a distance from where ho rcudes, the 
Chapter to which he petitions shall notify the Chapter nearest his place 
of residence of that fact, if that Chapter know of no good and sufficient 
Mamnic ebjectim. they certify that fact, and if he is approved, the de- 
grees are conferred upon him, and he becomes the property of the Chap- 
ter conferring the degrees ; if the same Chapter have Masonic objections, 
the Chapter to which he applies is required to coiisider them, aad refuse 
to accept the applicant, but the; are their own judges ss to whom the; 
will admit to their Chapter, 

The Report on Correspondence is by Companion A. T. C. Pierson, a 
veteran in the buHineSH, and a floe Masonic scholar. Hl- reviews the pro- 
ceedings of thiity'nine Grand Chapters; Pennsylvania, for 1871, being 
among the number. From his review of Alabama, we quote the'follow- 
ing: 

*' We cotitend that there should be no legislation on the subject of 
substitutes, except, perhttps, admonitory ; that the Companions should 
be the best judges of the propriety or necessity for their use. 

"There arc always present at our Convocations a sufficient number of 
conservative Companions to prevent an undue use of liberty. We regard 
the 'substitute question ' as one of p^Jiey only. 

"Qaestions of priwiple should be defined, and no variation from, or' 
inrringement of, the law be permitted, by dispensation. 

We are inclined to think both the Grand <''hapter of Minnesota 
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ir« mistake Dot many of th« " great lights " in Kasonry have de- 
cided that when a mason reoeiv«s the degrees he may join any 
lodge he chooses; that he is not a member antil he signs the hy- 
la'vs. If this be true in the blue lodge may it not also obtain in 
the Chapter ? Bra "A. B." takes the degrees id Hinoesota for ex- 
ample, and wishes to ai&liate with a lodge in New York. Suppose 
be doesn't sign the by-laws of the Lodge in Minnesota, he is not a 
member, and, therefore, can join any lodge he may elect. That 
has been the mling id this State, and we presume it is not without 
authority. We regret not being able to make more extracts from 
this valuable report, and must pass on to another. 

Comp. Andrew Robeno, Jr., re-elected M. K Grand High Priest. 

Comp. John Thomson re-elected R. E. Grand Secretary. 

SOUTH CAROLINA. 

The il. E. Grand Royal Arch Chapter of Sooth Carolina assem- 
bled in Annual Convocation in the City of Charlestoo, on the lOth 
day of February, 187*. 

C<»up. Augustine T. tSmythe, R. K D. G. H. P., as 0. 11. P. 

Comp, jrf, B. Moses, R. E. Grand Secretary. 

The acting Grand High Priest opens his address by calling at- 
tention " to the death of the Grand High Priest James Bimie, and 
a most fitting tribute is paid to hie memory. He had been elected 
at the previous Convocation, but had never presided over the de- 
liberations of this Grand Body, We make a short extract from 
the remarks of M. E, C.oni\>. Smythe: 

Jsme* Bimle wai sa cntbuiaitic member of our Order. Of One intel- 
lectual parti, with well ctiltared mind, he devotsd time and labor to 
make bimsclt what be was. a bright Hasan ; and with his high moral 
character, bii lite of uDstained purity, fais bigh mdm of honor and prub- 
Itj, he wa^ mare than tbat, be was a tni« Haaon. 

T)ie Committee on Memoirs presented a complete history of 
this shining light in masonry, and all should pause undadmue 
this useful mason, and regret that his sun has set so early. An- 
other sad loss to this jurisdiction is recorded, via: the death of 
Past Grand Secretary Ebeneser Thayer, who, for many years, Had 
filled that office with credit to himself and honor to the fraternity. 
How sad to contemplate the fact that so many of our companions 
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are beiog Bvept off from the flhorea of time never more to be seen 
amot^ UB I ' " For there ih hope of a tree, if it be cut down, that 
it win Sprout SK«n and tliat the tender branch tliereof will not 
oeaM. But man dieth, and wutetb away : yea, man giveth up the 
gfioft, And where is he? 

. Al the waters £iil from the sea, and the flood decsyeth and 
dritfth up, §o man lieth down and risotb not up till the lieavena 
shall be no m<w«." 

No official deciflions were made during the jear, and but few 
diBpenaations granted, the whole work of the year having been 
thrown into confusion, somewhat, by the death of the leading offi- 
cer. Peace and prosperity reign within the entire liorden* of this 
jurisdiction. "So mote it be," 

The financial condition of this Grand Chapter is also reported 
good. Keep yonr finances up, Companions, it is like greasing the 
wheels of the Tebi<:le. The per diem and mileage question is being 
agitated, and hopes are entertained that the adoption of thiit 
amendment to the Constitntlon will still more improve the fiiiaiices. 

The report on Foreign Correspondence was presented by the 
Committee, and is a brief compilation of the most important deci- 
sions. 'We give the closing rcmarics of the Committee as a fair 
description of this report: 

DepsrtiDg from tha usual costom of cogunentlng upon the dacisiona, 
and diseunlng th« Tiews cxprewed in other reports •» Foreign Corres- 
pondence, the Committee hare Miugbt to make this report merely a mN 
lection of the pointi of Masonic I^w decided in other jurisdiitioiis, aad 
s brief statement of the mcetiags snd general buriness of Btster Grand 
Chapters. A.tter the interesting reports wfaieh hare b««B hitherto sob- 
mitted to this Grsnd Chapter, the Committee are consei^ni that the one 
now presented will sppesr very bald and meagre. 1 1 hss, however, ap- 
parently been' the desire of this Orsnd Chapter to economise in this par- 
ticular, and the Committee have sought to canj out such desire. 

North Carolina receives fraternal notice. 

M. E. Comp. Augustine T. Smythe elected Grand High Priest. 

E. E. Comp. Myer B. iioieu re-elected Grand Secretary. 

, TENNESSEE. 

The Annual Convocation of the M. £ Grand Royal Arch Chap- 
ter of the State of Tennessee was held in the City of Xashville, 
November 4th, 18T4. 



)vGoo<^lc 



64 APFEKDIX. 

M. E. Comp, Jos. M. AnderEOD, Grand High Priest 

R, £. Comp. John Frlzsell, Grand Secretary. 

From tlie address of tboOrandlligti Priest it appears that ^uch 
basiness was done in this jurisdiction daring the current year. He 
suggests several valuable improvements by which the lal^or of 
working the Grand Chapter might be lessened, and none more im- 
portant than depositing with the Grand Sccrjctary all tlie corres- 
pondence of tjie Grand High Priest for file in hiit office. H^ re- 
ports much ipiprovement in Capitular Masonry, as evidenced by 
the establishuient of new Chapters. He callq attention to the as- 
sembling of the General Grand Chapter in their midst, and exhorts 
the Grand Chapter by all the means in their power to endeavor to 
improve the event. Wo have heard no complaint from the Gen- 
eral Grand Chapter and conclude all were pleased, and the Com- 
panions of Tennessee were much improved by contact with so 
many learned masons from all parts of the country. 

An appeal of some importance was submitted to the Grand 
Chapter from a subordinate, and we append.it in full. 

The Committee on Appeals aiibmitted tbt folloniag report, which was 
adopted: 
The Committee on Appeals beg leave to submit the following report : 
C. O. Locks appeals from the decision of the High Priest ot Pena 
Chapter, JTo. 22, wlie declared that s stated Convocation of said Chap- 
ter, being held in the absence of the three principal officers, was ddU and 

Your Committee believe the appeal well taken, and are sustained in 
their opinion bj the iOth section of Article 1, in the Constitation of the 
General .C^i)d Chapter of the United Btates, and also by the action of 
this Qrand Chapter in 18SB, which is recorded in the printed proceed- 
ings of that year,, page IB, in the case ef Qaiaaboro Chapter. : 

Yonr Committee respectfully recommend that this Qrand Chapter adopt 
the following Edict: 

' ' That in the absence of the High Priest, King and Scribe, the highest 
Officer present shall preside, unless through courtesy or for other reasons 
be should decline in favor of a Fast High Priest." 

"If none ot the Officers be present the oldest Past High Priest present 
shall take the East, and if no Past High Priest be present, then tbemem- 
bers according to senioritj, shall till the same, and shall have all the 
rights of a regularly installed High Priest to fill vacancies." 

This section referred to is the law ofthe General Grand Chapter, 
and as snch, we can only cooform, but we should feel very queerly 
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tlie deplli of 5 fttt beneath tlio foil ; is aeh-eolored, fine-6aiidy, with email 
shells littlo decayed. The same dcscnpliun of marl is found on the north 
side of Jflc-kaoii Swamp, (at II. F. Harrises,) jnst below Ufith, but appa- 
rently more i-dlcareons, and uf better quality. On the ehoree of Pungo 
Kiver, the banks of oyster thells, accnmuUted by tlio Indians, are need 
instead of marl. No. 56 is from M J. Grist's, near Washington ; it is 
tixpoBcd ill the farm ditches. No. 57 is from Maj. Blonnt's farm on the 
sonth side of the river, on Choikowitiity Creek. Tiiis is a rod marl, 
composed almost entirely of decomposed oyster slielJs. It is very abund- 
ant and witliin a few feet of the surfaee. At Durham's Creek also marl 
tjccnri' on Mr. C. Bonner''s fiinn. It is represented by No. 60; is quite 
sandy, and llie shells Email and not mndi decayed. Tlie same descrip- 
tion of mar] ocfiirs on Sonth Creelt also, a few miles below Aurora, at 
Swindell's and Reeves,' representpd by 69. In the Bay River region it 
is also abnndant, occurring at and around Jackson in the wells and farm 
ditches; and alpo some S miles lower down on Bear Creek. The marls 
on both sidca of Pamplico River are of the same appearance and charac- 
ter. Tlicy are mostly composed of small shells, and «re qmte sandy, 
tiaviiig iherefoTO a smaller proportion of lime than is common. They 
are represented by No, 58; the sample was obtained from a tract on 
Bear Creek, opened by Dr. Abbott and others. The same sort of deposits 
is funnd on Smith's Oreok and Beard's Creek; so that the whole penin- 
enla Ktems to be undeHaid by it. 

Bltie Marie of Hoanoke River, 

It is reported that tliere is shell mari about Hill's Ferry and in varioiiB 
|»arts of Martin cuunty and in Washington near Plymouth, bnt I have 
not seen samples from any of these localities. 

8lve Mark nf Me 3£^emn Htver. 

6f 62 63 64 65 m 

Silica, Ineol 58.83 56.31 58.58 63.00 13.43 43.60 

Silica, Soluble, 1.26 1.68 1.08 0.69 

Ox. of Ironand Al(im, 3.62 6.88 7.23 4.65 1.73 760 

Lime, 14.60 17.51 15.63 16.96 43.04 24.04 

Magnesia, 0.41 79 0.26 0.50 0.40 0.98 

Potash, 0.93 0.78 0.47 0.25 ' 0.86 0.85 

Soda, 0.70 0.15 0.30 0.12 0.63 

PboBphoric Acid, . . . . 0.18 0.08 0.21 0.25 0.64 0.09 



jvCoc^lc 



206 SEOLOOY OF ttosnn csx^ltsm. 

Siilplmric Acid 2,82 O.iS 0.12 trace 0.2S &.Z-2 

Carb.Acid, 10.23 U.OO 11.20 12.20 33.61 Hi.90 

Org. Mat. amd Water,, i^.3-7 160 +.00 a.50 fr-SS^ 4.30 

Along the nortliern border of the States on the waters of tlic Blelier- 
rii), the occurrence of shell marl ia Terj- eoiivwKtM, cepeL'Jaltjr Hfcont Mr.r- 
freesboro. It is luund ii> the town In a ravine a few hmidred ynrdd Guntb 
of the principal 6treet, on the tftrn> of Mr. BouthiJl, 20O or 800 vards 
from tlie river. Tlria ir.arl i» represented by No. 61. It very inneli re- 
sembles the beds of Halifax, on Qnaiiky. It erops oi>l in tlie ri»er bank. 
At the landing near the town, extending 12 tViet above water, and £iriii» 
the bed of the river for Eeveial miles dnwn, as at IJeemjtn'fi Fishery. Tiie 
eimilaritj to the Qoanky bods appears also in tlw ftbiitidance of whole 
vertebrce, wl>ich are said to be eo nuntcrutii) as to furm -^ seriuiie obstacle 
to the inovements of the seine. On Kirby's Creek,. 3 miles fri)n> Meher- 
rin, at Watson's Mill, ia n vertical dill' more ti'wn 30 feet high, tiie larger 
part of which is composed of ma-rl. T!kj I'oHowiiif^ sci-liun wil! eU(,w the- 
inode of occurrence of thc-o deposits in this siction. 

1. Brown ea^rtli, 3 feet 

2. Sandy stratified clay, 3 " 

3. " " " fullof «it»ll shell prints, 5 ■'■ 

4. Bliiieb marl with small shells, 6 "■ 

5. " sandy ciay, with shell fntgnients, 10 " 

6. Blue marl with large ehelie, 1 "^ 

7. Water level. 

The lower etratnm is represented by No. 02. The same bed appears it? 
the cliff overlooking the mill pond, and ag^iin iiijdor tlte dam below thu 
mill, two miles lower down the creek, at the roaif crossing (VanijhanV 
Mill). Whale bones are aUo abundant liere. No, Q'i is from this pu'vnt. 
It will be observed that the mads of IJiisneigijliorhcod arc of a very iini- 
t'orm composition, and of mitWUng qiiality. No. 64 is froii* tlie bank of 
the river at the Branch place on the irlato line, 2^ miles front the Erandi- 
ville Depot. The appearance is the same as at MnrtVcesboro, and the ex- 
tent of the outcrop, several miles np and duwn the river. No. CSisfroii* 
a mosael bed at Wra. HarrcH'e near Harrellsville, in tWsotnhern part of 
Hertford county. It is doubtless of Indian origin, and evidently an un- 
commonly good •fertilizer. No. ed' was sent to the MiiseHm by H. A, 
Gilliam, from the Chowan river above Edenton, 
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■ Three additional analyeea are given below of aainploB from beyond the 
state line on the npper watcra vt' the Cliowan. 

W 6S 69 

Silica, 59.12 33.80 48.00 

Oxide of Iron and Alumina, 5.00 0.92 3.88 

Lime 12.9y 34.55 25.09 

Magneeia, 4.75 0.29 2.53 

Potash, 0.30 0.18 0.4T 

Soda, 0.15 0.25 trace 

Photplioric Acid, tracQ 0.48 0.41 

Sulphuric Acid, 0.00 00 0.00 

Carbonic Acid, — 13.90 26,70 22.20 

Water and Orgatii.j Matter, 3.50 2.90 2.40 

No. 67 ia from Flat Swamp creek, a mile north of BranchviUe. It is 
the aame marl in appearance and character as that on the Meherrin, and 
the bed ib exteneive. The same mari occurs on the Nottaway, half a 
mile below the railroad oroeeing, (No. 69). At Dr. Massenberg'a, 2 milee 
north of the railroad between the Nottaway and Blaekwater, a bed of 
marl, partly red and compused ot comminuted shells, — a beach accumula- 
tion, and partly blue, like the last, crops ont in the lower scarp of a hill 
about 30 feet in height. It is exposed to a depth of 8 to 10 feet. No. C8 
ia from this point. There ia another appearance of this marl at Franklin, 
on the Blaekwater. These beds were explored and analyzed in the hope 
and with the prospect of inducing the Ilaleigh and Gaston Kailroad to- 
inaugurate the business of transporting marl on a large scale, for the sap- 
ply of the region through which, it passes. 

Other analyses, complete, or partial, have been made from time to Um& 
with the purpose ot encouraging and extending the use of this valuable, 
but insnfiBcicntly appreciated resource of our defective agriculture. 
There remain a few localities to be explored : but the above exhibit is suf- 
ficient to accomplish the pjirpose in view, viz: of showing the unlimited 
extent, the wide diatributioii and the inestimable value of these maourial 
resources. Some analyses of New Jersey marls were given in the begin, 
ning of this chapter, for the purpose of atfording means of comparison 
to such as have not access to the JS'ew Jersey Eeports. The specimens 
given were all of Greensand marls, to which class caoet of the beds need 
in that state belong. Bat io the limited tract of that state, — lees than the 
extent of one of our smalleet conntiee, in which ebell marl like ours, is 
foDod, it is highly appreciated and exteosively nsed, being transported 
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many miles. Tlie two atialysoa fullowinp, from tho New Jereey Beport 
for 18fi% will show tlic tomparative excellence of these iimrls and ours. 

I 2 3 

Silica, 59.30 

Oxido of Iron and Alnmina, 5.91 

Lime, 15.30 

Af flgnesia, 0.69 

Potash, 0.97 

Soda, 0.5S 

Phosphoric Acid, 0.45 

Snlphiirie Acid, 3.56 

Carbonic Acid, 9.09 

Organic Matter, 2.12 

Water, 2.80 6 15 5.17 

Of the first two of these marie, Prof, Cook says, that the land in the 
neighborhood was exhanstod, so that it was too poor for wheat, and 
some of it even for rye. " F-irty years have elapsed, and competent an- 
thoritiea ostiinatc that the land has increased in vaino tenfold. The whole 
country abont this marl outcrop liae become a wheat-growing region in- 
stead of raising poor erops of rye." Its " effects are 8aid to be visible 
for 30 years." There is a large trade in these marls. "The general 
practice is for the seller to dig it ont and sell it from the bank." " The 
average price per ton-load is about fifty cents, thongh st some pits it is a 
dollar a load. "The pita are generally kept free of water by pnmping, 
which is done by water power or steam, or the water is syphoned off." 

On companng these analyses with those of the North Carolina bine 
marls above given, it is obvions that they are hardly up to the average 
and nincli inferior to a very large proportion of them. And yet the 
difference in the estimation is immense, and on the wrong side. Tho 
third of the above marls is so poor that it wonid hardly rank with the 
most inferior kinds hero, that are thonght to be scarcely worth handling, 

Bot in order to fnrnish the means of forming a more definite and pre- 
cise notion of the valne of these deposits, absolutely and relatively, the 
-following table is added. It is fonnded on tho estimates which are ar- 
lived st in other parts of the world, the English tables being the basis. 
The values for phosphoric acid and potash are adopted from Prof, Cook's 
table, as they seem reasonable, and for the parpoee of comparieoo ; the 
iormer do donbl existing se phosphate of lime and the latter as eilioate 
of potash. 
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Phosphoric Acid, 9 cents per pound. 

Potash, 2 " " " 

Salphnric Acid, i " " 10 pounds, 

Lime, 2 '■ "12 " ' 

HagneBia, 2 " " 10 " 

Soda, 2 " " 5 *' 

The snlptinrie acid exists as gypsum, (or is readily convertible into that 
form by the addition of lime.) With these data it is easy to arrive at an 
estimate of tlie value of a y mart whose analysis is known. And it will 
be fonnd that the range of valuation per ton of tho two latter classes of 
marls, Eocene and Miocene, is from 2 or S, to 6 or 8 dullars. Thirty per 
ceot. of lime, — a very common proportion, — gives a valne at once of 
Jl.OO per ton. And one per cent, of phosphoric acid gives $1.80; pud 
Gome ofthe analyses show 2 and 3 and upwards, making, fur this item alone, 
$3.00, $5.40 and more, par ton. According to the best information I 
can get, tho marl does not cost generally more than 25 or 30 cents per 
ton for throwing ont; — a common price is half a cent per bushel, which 
is but 10 cents per ton, — counting 20 bushels to the ton, as done in N. J. 
And it does not cost more generally to distribute it ; pat the cost at 50 
cents per ton in the field. (The marl is suppised to be found on the 
farm). If the marl be worth bnt 12.50 per ton, the profit is 500 per 
cent, on the outlav. If the results reach the half of this, or one-tenth 
even, it may be asked, what other farming operation in the state can 
compare with it in profitableness! But one of the most important con- 
eideratione in estimating the value of a fertilizer has not been reckoned 
at all in the above count, viz : durability. While the effect of the high- 
priced commercial manures disappears with the season, or at most in two 
or three crops, an application of marl is good for a lifetime. Such is the 
testimony of all who have made the experiment among us. And similar 
resnlts are attested elsewhere. Prof. Cook, of New Jersey, says of the 
use of marls there, "It gives lasting fertility to tho soil. While all 
other fertilizers are eKhausted and the soils become poor, I have never 
scon a field wiiicb has once been well marled that is now poor." 

And another point worthy of mention is, that there are several other in- 
gredients in the above marls, besides those taken into the above estimates, 
that are often of great importance, as soLble silica, the oxides of iron and 
organic matter. 

From what has been said it is evident tliat, in the case of a very large 
number of the marl beds of which analyses are given, there is a large 
margin for transportation; the margin being the value, as estimated by 
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the above table, less the cost of throwing out ; for it is worth that amonnt 
any where in the State ; so that if the value of a given marl be $3.75 at 
the pits, it may he profitably transported 300 miles, at $1.25 per ton per 
hundred miles. Of the New Jersey marls Prof Cook says, estimating the 
range of values at $3.50 to $8.50 a ton, " I believe, in comparison with 
tlie prices paid for concentrated inannres, they are worth that price to the 
farmer. I nm confirmed in my opinion of their value by the testimony 
of succesBfnl farmers who have used them 20 years or more, and who as- 
snrc me they can better atford to incur an cxptmse of $5 or $8 a ton, than 
to farm withont them, or to use any other pnrchased fertilizers." Un- 
fortunately thcreisnosuchcoiitirmatoryexperieiice in this latitude, because, 
GO far from incurring any such expenee in Iraneportation, there are few 
who have tried the experiment of hauling it even one or two miles, and 'is 
transportation by rail is unheard of. On tho contrary it is not nncommon 
to tind farmers in whose ditches and fnrronghs even, the marl obtrudes 
itself, paying $60 and $70 a ton fur commercial manures, and leaving the 
marl untouched. But it is plain from the facts and tigtires above given, 
that while tlie marls are naturally dii-tributud over one quarter of the 
territory of the State, they are profitably accessible to at least one half. 
The question is often asked mc whether there are any minerals in the 
caEterit section of the State; the answer is, the mineral wealth of that 
section, in the form of marl, is worth ten-fold more tiian that of all the 
rest of the stale beside, great and various as that is. If the money spent 
in gold-getting alone, which is not less than 13 or 15 millions since 18^0, 
had been spent in marl-getting, the State would be worth more than 
double its present aggregate valuation. For at the rate already given, 
that sum would have marled 3 millions of acres, — more than the total 
suiface now in cultivation ; that is, it would have produced a result at 
least equal to to the ade(}uatc marling, (at the rate of 10 tone to the acre), 
of every acre now in cultivation, leaving out of the calculation the interest, 
tiiat is, the results of the increased production during several decides of 
years. And I think the farmers of those neighborhoods where marl has 
been most persistently and judiciously used will testity that on an aver- 
age, an acre, which has bt-en properly marled, ia worth three unmarled. 
Of coni'se there are instances of the irijnri3u>, because injudicious use of 
marl, such as have been retbrred to in the account of some of the stronger 
sorts. But it is possible ti) use too much stahle manure, or Peruvian 
Guano, or to cat too much wheaten bread, or Irish potatoes ; and it would 
be just as wiao to condemn altogether the use of these articles on that ac- 
count, as to refuse or abandon tho n:e of mail fur such a reason ; as some 
fannors and neighborhoods have allowed themselves to do. It has been 
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Stated rtiat 59 to 73 bnehele of Eocene, or white marl is sufficient for an 
acre. Of blue (or ehell) marl an ordinary dressing is from 8 to 12 tons, 
(or liKt to 550 biteiiols), to the aci^. And in each case it ia better to 
apply it in two or tliree dofiee, in eirccessh-o years. Tlie -gnantity should 
vary wilti tlie pmportion -of lime, ano tli« coitdition of the soil ; the more 
lime, or tte poor*r tjve iaifd, tiie lees tlie doso. The cff'ecte of over marling 
■may i)ecorre(t«i hy^ieep pli-wing, and by the application of mack or 
ptat, I'T by turning nrider green erope. — ■weeds, peas, &c. 

Pent, Muck, <fec. — The value <£ peat as a fertiliser is scarcely apprecia- 
ted ainnng ne. Dana has -called tittention in the " Muck Mannal," to its 
xeinarkabki sirailaHly to tlie dung of the cow, rikI Prof. Johnson shows 
that it is i-endcrod equal to stable maiinre by the Addition of one per 
■cent, of commercial potaslt, (or 5 of aslies), and one per cent, of a snper- 
phor^Jwte. And iie furtliijr states it is *<ften equal in practical effect to 
stable MMtnnre, and in some tases -et-^n suuerior; and this Is doubtless 
■dne, in part at least, to tlie fuct tliat it contains on an average, (-deduced 
by hiio frojn the anfiljees of 30 epecimenp), 1-J per cent, of nitrogen, — 
more than thi'ec times as mudi as stable manure, — and in some oases even 
gave Sii pcT cvnt, and upwards. TImj term peat is not very precise, tnt is 
iippliud to " the suijstaTice which results from the decompoaition of vegeta- 
'olo imtter iinJjr or oAtnr.iful with witor, whatever its appearance or pro- 
perties," siich as is everywhere acciimiiUtcd in bogs, swamps and marshes, 
and in liigii latilndcs, is ftmnd in any siliialiwn where moisture is abim- 
■dawt, lis diaracUiribtic eonel4tt)eiit ie Atitnve, or vc^ta1)le matter in a 
state of decay. But owing to the -variuus circnnistances under which the 
aceiimnlation tiukes place, the profirtion of this substance to the earthy 
or inorganic niaitei,' — theo«7i, vwrics very wid'.'lj. Of the 30 specimens 
examined bv Prof. J^ 6<«ne cmitalocd but 2 per cent, of ash, and others 
^0, 30, and even 00. A jHire pent lie considers as containing abont 5 per 
■cent. Tlie cwnpotill-m of (hia ai-ii ie ituportant. The following is in 
mond n.Httiiiers tlw! aA-erjige jfiven by the sa^iie high authority ; potash 
iiiid S'-dii i>early 1 percent. each^ ii«te2i: magnesiaS; ahimina6; oxide 
iif iron Ifl; tiilplwirte acid 7^ ; clilorixie i ; plioephoric acid SJ ; sand 23. 
Mucfc J9 need generally to -di^i-itinatc -smaller and more earthy and lesade- 
!-ayed sivfttnpy depusits, a«i '»n]A[K or tin rijte peat / hut it is not possible 
io say where peat hegins Jind <mu4t vJide; iJie gencr-al nature and nses 
and value ;igri«ihni-«]ly are ihe Eaine, tlie latter tieing less valuable, in 
jpri>purti<.'n as it c<>«tai4is Jess buinus. 

Peat aiKl nuick abirtiiKl in the eastern jwrfion (tf Ibis State, and are so 
widely distribnted, that a large pr'iporlion of tlie farms, and almost every 
iTit-jjibboihood ha*e iJitJr *(Wn .local -supplj williin.casy reacii. But the 
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inexhaaatible sonrce of this aiatcrial for the region, is the great swamps 
previously described, whicli extend throngh the whole of the scabaard 
region, from tiie extreme sootliern bortier to tite great DiHn>til, which ex- 
tends fleross the Tirgiiiia border. A considerable part of these «reae, de- 
signated as " The Swamp LBmle," is sinipJy, as herelol'orc stikteii, covered 
by a peaty aceiiuiu)ation, — a (eries of true peat hogs, of whitrli the peat is 
from 2 or 3, up to tO, 15 and oren 20 laet thick. Oi' suih peat beds 
there are h>iiidrcd8 of s<)nare miles, wliicb must une day becutnc an iiu- 
portant resource tor fiiet fts well as inaiiorc. Below arc given several 
analyses of peats and swamp uiticV, &k., frui>i different scdionE of tlie 
east, which will give a general notiouot' llieir ecvfralqiiiilitiesand values. 

I 9 S 4 & 6 T 

Silica, InsoInWe, > , -« 6i.74 3.71 37,-17 } *„ „™. -li on .n o- 

" Solnble,. [ ^-^^ 3.6t. 0.40 9.95^2.35 52.20 47.2, 

Ox. of Iron and Alum., 0..5t 3.6+ 2.52 3.07 iM 6.09 3.7S 

Lime, 0.36 0.10 3.0S 0.45 0^ 1.16 0.5O 

Magnesia, 0.14 0.20 O.Oo O.oS tmce 0.55 0.44 

Potash, 0.06 0.05 049 0.00 0.9't 0.60 0.42 

Soda, 0.13 O03 O.Sl 0,26 0.00 0.9O 

rhosphoric Acid, 0.06 0.00 0.05 0.22 0.45 0.34 0.12 

Sulphuric Acid, 0.00 0.21 1.40 0.10 1.30 0,65 0.S5 

Chlorine, O.02 trace 0.03: 

Organic Matter, S7.2.'> 22,S0 f „_ „„ 41-90 >-,, -^ ^ta t» ap kc^ 

Tho two 6rst analyses represent two sorts of peaty and nmcby accumu- 
lations which characterize iwarly all the great tracts of " Swai»p Lands" 
belonging to Iho state; thu second, Ivo. 2; from White Oak Swamp, Ons- 
low county, E. L. Frank's, illustrating the outer rim of the swamp proper^ 
the cultivable portion ; whidi however nwijht l>e made a valnnblo sonrce- 
of manure tor all the aurronnding region ; No. 1 shuwing the cl.aracier 
of the inner z»ne of the swamp which ceasps to be capable of acting the 
part of a soil, being oillwr covered wiih a stunted growib of reeds, or of 
scattered shrubs. Nos. 3 and 4 aro cxampJes ni* tl>e peatt; of fresh water 
marshes, the former on the margin of Tar Uiver, 1 nwle above Washing- 
ton ;, the latter, ihe White Marsh, '\n CohmtbiM county. The lormer lias 
been u«ed to a considerable extent Uy Gcti. Grimes, the owi'er, «« a source 
of manure. There is an immenee area of such marsh along this and the 
other tidal rivers, and it is very rapidly enlarging. 

Ko, 7 is from one of the thaiisande of small Lical swamps, (,r muck beds. 
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n-liicli are fonod tltioiighout the eastern region ; the epccimon was ob- 
tained in a cleared and cultivated portion of Eiieli a swnuip on Black 
Kiver, Now Hanover county, belonging to Jaa. Murpiiy. A sample of 
a Biinilar deposit analyzed fur Judge Earnee, fr'>in Hertford connty. not 
far from Miirfreeaboro, gave 57.85 per cent, of organic inattcr; and a 
Epcciinen obtained from a similar bed of several acres on tlie farm of 
Elias Carr. already referred to, is of about tlio same composition. It lias 
been used for manure fur a goneiation or more, on this farm, and with 
very marked benefit, in eonncclion with niari. This is one of tho few 
tarmson which a bale and a half of cotton to the acre is a conituun cnp, — 
to the extent of the marled and mucked surface. 

Nos. 5 and 6 are specimene of cane brake, river swamp; the first from 
Eaglee'a Island, Brunswick county, opposite Wilmington; the other, No. 
6, from the fdmous Big Swamp, oti Lumber Kiver, in Ilubcson and Cul- 
umbus. These deposits are capuble of becoming sources of fertility fur 
the enrroimding regions, and Ihcy are inexhaustible. 

It is worth while to put oti record, in this connection, an atialysis of 
another substance mucli relied oti as a means of soil improvement in the 
best cotton counties of the cast, Edgecombe, &c. atid even used by the 
most intelligent farmers, who have easy access to indefinite supplies of 
peat and muck. I refer to what is called in cotton farming jiarlancc 
" fence corner" and " ditch bank." It is the comm.iu practice to fl'jrapo 
together into conical heaps a few inches of the soil in the localities iudi- 
cated,and after allowing time fur the decay of the vcgetablo matter, — weed^;, 
leaves, t&c, often mixed with a little tnarl, tu spread them upon the tieldf, 
or in the furrows. The object is, of cutiree, mainly to procure a supply 
of humus. In order to demonstrate the expcnsivenesd of such a pro- 
cedure, a sample was obtained from the furm <•{ Mr. Carr, above mentioned, 
who is one of the most successful and intellif^crit farmerb of the rcj^iun. It 
had the appearance of being of tlic best quality ; and yet it contained but 
4.10 per cent, of organic matter. The advantage of even the poorer 
kinds of muck over snch a matinre is to^t obvious to be insisted oti. 

A similar result wonid follow the analysis of the woorla mouliiy and 
especially of tlie scrapings of worn out old fields, which are used for the 
same purpose, in the same region, under a mistaken estimate of their 
value. It is very important to restore the liumus to these open soils, but 
not at such a cost ; more especially where muck is accessible, or where the 
cow-pea will flourish. 

Some other substances which are used for manurial purposes in the 
eastern part of the Slate are salt marsh mint, sea mud or sliirie, sea weed and 
fish refuse. The analyses below will show ihe composition of one speci- 
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men of efich of these. And ns figli oflal and refuse are available in 
many localities along the eonndB and tidal Hverp, an analysis is added, 
wliicli will fni'uisli tlie means of estimating the manurial value of such 
materials. 



Silica, Insoluble, 5iA2 

" Soluble, 

Ox. of Iron and A'lim., . . . , 16,45 

Lime. 1.18 

Magnesia, 0,07 

Polaeli MS 

Soda, O.Ttt 

Phofjihoric Acid, 0.25 

Sulphuric Acid, 1.46 

Orgauic Matter, \ ^^^^ 

Water, ) 

0.\ide of Manganese, 54 

Snlpliidt uf Iron, 1.09 

Cuuunon Salt, 1.63 



9 


10 


11 


A 


72.70 


1.65 


U.4S 


1.33 


1.92 








6.69 


0.53 


4.97 




1.39 


4.03 


37.57 


8.67 


0.05 


2.32 


31.62 


0.67 


I.S2 


0.31 


2.S9 


1.54 


0.35 


0.57 


6.33 


0.66 


0.13 


0,30 


2.80 


7.T8 


33 


0.91 


8.48 




10.3.5 1 
3.05 t 


89.23 


trace. 


7S.30 
0.00 


O.U 








1.71 


0,20 


I.S7 


0.95 



Ni». 8 id a turni from tiic marsiicn of Xowport river, a few miles above 
I5eauf)jrt, in Carteret ciunty, jirevioiigl}- Jcseribed. This marsh, formed 
\>y tlio filling up of the i»td rivi^r ciiannDl, several miles wide, is continu- 
ally enlarging at the expuiieo ot liic water-surface; and similar forma- 
tions, to the extent of hundreds of square miles, arc accumulating in very 
many shallow bays ami pnuiids and rivers near the sea, so that the qnan- 
tity of siicii material is nnliniite'!, and the analysis indicates how much 
more valuable it is fur terliliziiig purposes, than ir,neh of the more expen- 
sive articles in ciHinnon use. 

Xo. is the sea mud or sUuie, whrcli is deposited in the shoal watcra 
of Beauf'jrt harbor and almig the sounds and estuaries of the coast. It 
id % tine, dark colored salt iiiud, formed ot the silt brought down by tlie 
rivers, mixed with decaying vegetable mat er, (mostly sea weed and marsh 
grass,") and animal rt;main8, — ofiiiih, niollusksaTid all sorts of marine organ- 
isms. This nialcriul is very abundant along bhure, and continually accu- 
mulating, and widfly available to the agriculture ot the coast region. 

Iv'o. 10 U the ash of sea weud, sut-h es drifts ashore, at Beaufort and 
ciscwherc in iinmense quantities. Its value is evident from the analysis. 
Id Contieciicot and other States north, it is largely used by the farn:ers, 
and is made the basis even of a commercial fertilizer. The aeh amounts 
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to 10.72 per cent, and its per cerUage composition is given in the nest 
column, No. 11. 

There ie another valuable ingredient of this sea weed, not given in the 
above analytisof tho mineral contents. The organic constituent includes 
9.2 per cent, of iiicrogeriuiis matter, which is important as a source of 
ammonia. 

The other colnnin, A, of the tabic, gives tho analysis of dried Jisli, 
from whicli the oil has been removed. It is from the Mew Jerj^ej' Geo- 
logical Report, and was made fur the purpose of showing the fertilizing 
value of tliis fiah-refuse, whicli is a very important resonrce of the farmers 
within reach of tho large fiah-oil mannfactoiicsof the New Jersey and Long 
I:rl»rid shores. The per cenlafje nf nitrogen is 7.72. The proportion of 
oil obtained from the fresh fi<-h is 3.9 per cent. Tho species of fish is the 
same which !s so abundant in the sounds of Nurth Carolina, called hero 
l\w fai-haok, — the ■inenlt'l'len or white jlih. of the inoro northern coast. The 
analysis of the refute and ofi'al of the fisheries would not differ materially 
from this. So that hero is evidently another most important and 
abundant source ot maiiure to the eastern farmer, and a sugj>;estiim of 
prufitable enterprise to tho manufacturer aleo, 

Japan Clover. — The analyses given below nro inserted mainly for tho 
purpose of showing the comparative fertilizing value of this plaTit, wliieh 
has lately attracted much notice, h-ith in this state and elsewhere : 

12 B C 

Silica, 1.63 O.lo 0.23 

Oxide of Iron and Alumina, 54 0.07 

Liuie, 0.»9 1.93 1.86 

.Magnesia, 0.56 0.69 0.38 

Potash, O.SS 1.95 1.07 

Soda, 0.51 0.09 0.26 

rhosphoric Aeid, 0.39 0.56 0.3S 

Snlpburio Acid, 0.20 0.17 0.2S 

Chlorine, 1)3 0.21 0.30 

Organic ilattcr, 79.78 7S.05 80.75 

Water, 14.30 16.00 14.30 

No. 12 is an analysis of the ash of Japan clover, which might hj.'tr be 
called Carolina clover. As this plant hiis been scattered very widely over 
ilie state, trom the Cajie Fear to the French Croad, and has supplanted 
to a cousidcrHble extent, tho hroomseiige of the old fields in many sec- 
tions, it is an important rpiestion whether it has any advantage over its 
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predoceSBor as an improver of tlic aoil. As bad been inferred from the 
fact that it ie a clover and a deep rooting plant, it has, as the analysis 
shows, a high ferCih'zing valne, and the iniportatit fact recnaiiis to be 
added, that of the organic component 16.6 {xir cent, is nttrogenons, so that 
it fiirniehcs a largo percentage of nitrogen, the moat charaistcristic fertiliz- 
ing constituent of the common clover. The percentage composition of 
the flsh of the latter is given in the next coUiinn, A, fur the purpose of 
comparison. Its percentage of ash is 5.65, ihal of Japan clover 5.02. It 
is worth while to add that the latter has a little advantage also as a forage 
plant in one respect, that it contains not only a greater proportion of 
albuminous matter, (by more than one per cent,), but also of fat,— 4,15 
per cent., against 3.15 fur red clover. It is to be noted in the above 
analysis of red clover, (computed from that given in Wolff's table, as 
quoted by Prof Johnson), that the silica and oxide of inm are omitted ; 
and further, that the specimen ol' Japan clover atialyzed, had passed the 
proper stage, being already in seed, and had become more woody, as 
well as less rich in some of its best components, from the loss of seeds, 
which drop in siicce^sion, as tliey ripen. 

The third analysis, C, of the preceding table is that of the ash of pea- 
straw, which 18 seen to corupaie very favorably with red clover, the per- 
centage of nitrogenous matter in eacli being nearly the same. The great 
value of this species of plant in tlie eastern sections of the state, whose 
sandy soils are not adapted to ihe growth of clover, is too obvious to 
require more than the statement. 

Zimestone. This mineral is not as abundant in North Carolina as in 
many States, constituting, as has been seen, but an insigniticant propor- 
tion of the mass of its rocky strata. And yet its distribution is such, and 
its relations to existing and abundant means of transportation, that it is 
accessible to the greater portion of the state. As hae been seen, that 
part of the eastern region south of the Neuse river is abundantly sup- 
plied with Eocene or ehell itmcBtone, and to the northern half of that 
section both this source of supply is open, and' the oyster shell heaps of 
the sounds and bays round to Norf<j]k. 

The middle region of the state lies under the disadvantage of being 
dependent on railroad traiisportarion for tliis most important agricultural 
necessity, and its source of supply is cliiefiy the same as for llie cast, to- 
gether with the two narrow limestone belts described in another connec- 
tion, the one cxtendir.g from Ciaston to Stokes, (tlio outcrops being inter- 
mitted between the Catawba and Yadkin), and the other lying wholly in 
McDowell county, so far as it appears this side of the Blue Ridge, and 
along the upper valley of the' French Broad, beyond that range. The 
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otlier onlcri'ps, or ratlier ranges of ontcrope. it needs only to re mention, 
are two; one on the lower Froneli Broad, in MadiBon connty, and tho 
otiicr across Cherokee and a part of Mat-on, along the conrse of Valley 
River mainly. 

Analyses of some of the Triassic limestones of Orange show a per cent- 
age (if 60 to W of lime corbonatc, and eimilar beds are foimd in Chatham 
and Monro, some of them giving from 40 to 75 per ceiit. of tbe carbonates 
of lime and magnesia. 

An examination of certain calcareous concretion, fonnd on the farm of 
Wni. Alston, Warren connty, shows tlic tollowing coiiipoeition : 

Silica, 0.3T 

Alnmina and Oxide of Iron, 2.17 

Lime 41.32 

Magnesia, 0.90 

Potash, 0.31 

Soda, 0.33 

Carbonic Acid, 33.46 

Organic Matter, 0.27 

Such concretions are common among the clays reanlting from the de- 
composition of tbe dulerytic traps, and of tlic aniphibolitic rocks of the 
Arcbeean Fcries in this state ; and they are eumetimes sufficiently abund- 
ant to conatitnte a resource for lime, in cases where limestone is inacces- 
sible. Tbey are of notably frequent ocfitirreticc about Sbiloh Church in 
Granville, in the rich earths of tho Grassy Creek and Spewmarrow Creek, 
and common in the central (Greensboro) granite belt. 

SECTION II— METALLIC ORES. 

TBON OBE8. 

The ores of iron are very widely distributed in this state, their occnr- 
rence being not only co-oxtensive with the area of the Archrean (or Azoie) 
rocks, but extending over a p.irt of the Mcsozoic, and even into the Quat- 
ernary. And these occurrences ir.elnde all the principal kinds of ore, 
Magnetite, Hematite, Limontte and Sidcrite, and most of their varieties 
and modifications. But as many of these tbrms occur in association or 
close proximity, it will avoid confusion to coi:sider them by districts, — to 
gronp them geographically. Wo begin with tbe most easterly occnr- 
rencee. Bat for the benefit of those who are not familiar with the min- 
eralogy of tbe subject, and who may not have access to anthorities, it may 
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t>e worth while to stnte that MRgnctitc, (magnetic iron ore, gray ore. Hack 
ore,) agranular, hard, dark to black, lieavj niinera!,c:'ntains, wlionpnre, 
72.4 per cent, of iron ; Ilemalite, {specular iron, red hematite, red iroji 
ore), 70 per cent- ; Limonite, (brown hematite, hrmon iron ore, hroion 
ochre, hog iron ore, t&c.,) very nearly 60 per cent. ; Siderire, spathic ore, 
[carbonate of iron), 48.28 per cent. Tliuse ores Rre never fuund in a 
etate of puiity in workable bods, bnt contain various impnntiea, eartlij or 
rocky, in diltercnt pro portions, — ahimiria, Biiica, liine, tnagneeia, manga- 
nese, Ac. ; BO that practically that is considered a good ore which yields 
40 to 50 per cent, of iron in the fnrnace. 

Limonite Ores of the East — The clayey, sandy and earthy accninn- 
lations of the eastern section, which have been previously described as 
Quaternary, contain in many places a rongh brown ore, more or less 
earthy, or sandy, either in beds 2 to 3, or 4 feet in thicknces, or more 
frequently in sheets, or layers of irregularly shaped lumps or nodules. 
One of the most considerable of these depostis occurs in the southern 
end of Nash county near the Wilson line. It is in the form of a hori- 
zontal, continuous bed, of a loose, spongy texture and rnsty brown color, 
e.xcept in a few points, whore it l)econiee more compact and of a subnictal- 
lic lustre. It lies on the margin of Tosenwt Swamp. The thickness is 2 to 
3 feet, and its extent horizontally abont 50 yards by 150. It is known as 
the Blomary Iron Mine, from tlio fact that iron had been made from this 
ore in a Catalan forge, a few miles Bouth, during the war of 1812. Iron 
was also made here during the Confederate war in a furnace erected on 
the spot. Mr. W. H. Tappey, one of the proprietors, informed me that 
"the iron made was of excellent quality, soft and very strong. " And 
there ie a tradition in the neighborhood that the forge iron, previously 
referred to, was a sort of natural stool. The following is the analysis of 
what appeared to be a fair sample of the bod, selected lately : 

Silica, 15.06 

AInmioa, 0.55 

Sesqnioxide of Iron, 60.74 

Protoxide of Iron, 0.24 

Sulphide of Iron, 0.06 

Oxide of Manganese, 1.56 

Lime, 1.43 

Magnesia, 1.54 

Sulphuric Acid, 0.03 

Phosphoric Acid, 0.11 

Organic Matter and Water, 15.58 
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Which gives Iron 42.73 por cent. This analysis places the ore among 
the beet of its claes. 

A second deposit, reported to be abmidflnt in ftiperficial nodnlcB and 
irregnlar Ininps, is found in the sontliern part of Duplin eonntj near 
Wallace, on the furni of D. T. Bant-y. The fullowing is a partial analysis 
of an average specimen from a bos of a!x>nt 50 poiiitda sent to tlie Mii- 
Ecum : 

Silica 7.59 

Oxide of Iron, [ 77.03 

Sulphur, 0.05 

PhosphoniSj 0.02 ; giving 

Metalic Iron, 53.93 

The ore is often in quite large and tolerably compact lumps, of a red- 
dish-brown color, and slightly magnetic. 

Another bed of the same character and appearanL-e, except in the size 
of the nodules, which are rather small, ociiura in a field about 2 mile? 
north of Rocky Point in Now Hanover. 

Specimenaof the same sort have bein frequently sent to the Miisenm 
from other points east, — Edgecombe, Pitt, Halifax and Robeson, for exam- 
ple ; showing that this kind of ore is of common occurrence in tliat 
region. 

Hematites of Halifax and Granville. — On the hills fronting the 
Boanoke, less tiian a mi.c below (rasttm, arc several outcrops of lieuiatite 
ore. There are two principal beds, of which the lower only has been 
opened. Tha ore is granular, for tlie most part, andol tlie variety known 
RB specular, but contains a considerable percentage of magnetic grains 
disseminated throngh it. On the south side of the river, the bed has 
been exposed for several rods on the upper slope of the liill, at an eleva- 
tion of sbont 100 to 150 feet above the surface of the water. The ore is 
generally slaty, impregualing and rcplaciiig t!ie argillaceous and qiiartzitic 
and chloritic strata which constitute the Huronian formation at the lo- 
cality. This lower bed is double, another parallel outcrop appearing at 
the distance of about 100 yards. T'le strike is N. 30° E., and the dip 
eastward 80°. The principal bed is about 20 inches thick at the surface. 
There is a re-appearance of it on the other hill front about a mile distant, 
on the north side of the river, the ore being of the same character, but & 
little less slaty. It gave on aualysls 63.76 per cent, of Iron, and 0.09 of 
pliosphorns. 
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TJio al) 'va c'.it ahowa tlio relations of the different oiUorop8 to each 
other and to tlie top >grapiiy, nnd also a larger outcrop of another bed 
nearly half a mile northwest. The course of this last bed is marked by 
nnmerous surface fragments ecatterod qnite widely. The ore, in this case, 
is moro compact and less slaty; the inclosing rock is a gray gnciseoid 
qiiartiite. 

The analyses of both these beds are added below : 



Silica, 9.10 10.12 

Alumina, 6.18 
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Oxide of Iron, 83.96 

Lime 0.23 

PhoaphornB, 0.00 0.05 

Snlphnr, 0.03 0-08 

Metalliclron, 58.78 63.31 

The upper bed, last described, is represented by No. 3, the lower by 
Ho. i. These aiislysos wore made by Mr. G. Lobdell for tlie owners, by 
wboee courtesy a copy of them was obtained for tliie report. Abnitt 5 
miles southward from the above locality iho same bod makes its nppear- 
ance on tlio farm of Mr. Hines ; here, however, it fs highly magnctii-, 
lino grained and dense, Hlthough still showing the decidedly slaty Brruc- 
tare of the first of the Gaston bods. At this point it is reported as 3 lo 
4 foot thick. 

These ores are of eotispicnons pnrity and obviously adapted to the man- 
ufactnre of the higher grades of iron and of steel. And there U evi- 
dently a range of ore-beds here of considerable extent. 

In Granville connty, abont a mile north of Tar River, and the same 
distance eastward from Fishing Creek, isanontcrop of a coarse, granular, 
somewhat slaty magnetic ore, having very much the appearance of that 
of the npper bed at Gaeton. The rock is a feldspathtc talco-quartzitic 
and chloroquartzilic slate. This bed is revealed only by the niimoronB 
fragments scattered over the surface through the forest for several rods 
along the roadside. This ore is in a small triangular patch of Hnronian 
slates, intercalated between the older rocks of the region. It is reported 
that there are other outcrops of iron ore ne.ir Kainey's JJill, and also in 
the neighborhood of Lyon's Mill, but I iiavo not seen either of thotn. 

Iron Ores of Johii^ton and Wake. — There is, according to Dr. Kui- 
mens, " a largo deposit " of limonite four miles west of Smithfield; tlic 
specimens brought to the museum by Mr. Guest, ownor of the land, le 
semblo very closely.the bog ore of Dnplin ; they are more or less sandy 
and earthy, irregnlar lumps, or nodules. 

Another "bluff" of limonite is referred to by Emmons as fonml at 
Whitater's, seven miles southwest of Kaleigh, in Wake county. These 
last two are in the Huronian slates. And hand specimens of very conrdoly 
crystalline magnetite of ten to fifteen pounds weight, associated with 
ayenyte, are found within a mile of Kaleigh ; and compact hematite also 
occurs in veins in the same vicinity. Theseaud other specimens of these 
species and of limonite are from different parts of the county, and are from 
the snrface, as no openings have been made ; but they indicate the very 
common occnrrence of this mineral. 
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Iron Orea of ChatAam and Orange. — One of the best known and 
moet important iron mines of this region is on the borders of Harnett, 
the Buckhom Mine. It is abont seven miles below the forks of the 



Knob. It is at least equal to either of those notable iron ore 
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deposit* in qnantity, and is eqnallj pare, and has the advantage of both 
ID the presence of large percentages of manganese, and the capacity to 
produce spiegeleisen without admixture of other ores. It Is not difficnlt 
to foresee that this must speedily become the nucleus of a large iron man- 
a&ctnring interest ; especially when the remarkable facilities for mann- 
iaetnring. in the way of water power, (heretofore noted,) and the prox- 
imity of coal in abundance, are taken into account. 

The rocks of tliis region are slaty, gray gneiss and mica slate, with oc- 
casional patches of massive light gray granite. 

The rock which underlies the ore is a light-colored, foispatbic slaty 
gneiss, which readily decomposes. The neighboring hills, at the distance 
of half a mile, botli north and south, are reported to show many scattered 
fragments of the samu uru on the surface; and on the right bank. of the 
river, on nearly the same level with the Bnckhorn Mine, at the distance 
of about one mile southwest, ts the Douglass Mine. This is a recurrence 
of the Bnckhorn bed, on the scale and with the features of its lower ex- 
posures, being mTu schistose \n structure, some of the strata being in 
fact simply gueisa and mica elate, with disseminated grains and laminse of 
hematite (and magnetite), and the lower strata passing into a slaty man- 
gane&ian silicate. The tlil^iknoss, not very well, exposed, seems to be ten 
to twelve feet. Angnlir fragments of dark, dense, granular ore, with a 
black, manganene etHJu, aro scattered over several acres of the hill top, 
indicating a wide exteri-i'>ii nf the bed. From the facts stated, it will be 
apparent that these d'ttoreiit beds are more remnant fragments of an 
ancient and very extensive deposit which baa been almost entirely re- 
moved by denudation, an ) rurricd away by the erosive action of the river. 

About 1 mile north uf tliu iiuckliorn mine is a small vein abont 1 foot 
thick, of a highly mx<;rietic ore. Its strike is N. 60° and dip eastward 
30°. The gacgiie is an upidotic quartzite. There are two openings on 
the vein, called the I'e^ram Mine. An analysis of this ore for the owners 
by Mr. C. E. Buck, gave 56.57 per cent, of iron and 1.51 of titanic acid. 
This group cf mined is wurked by the American Iron and Steele Com- 
pany, who have erected a cliarcoal furnace, the first of 8 proposed, at the 
Backhorn Lucks, nuiirly 2 miles above the ore bank. They have already 
expended upwardii nf ,$3lOO,000 in opening the navigation of the river for 
s distance of soiue 40 miles. above the ore bank, through the coal deposits, 
and they liave al^ repaired the Endur furnace and pnt it in blast, and 
have been making a very superior car-wheel iron. The prodnct is mostly 
a Bpiegeleisen, of which tlie following partial analyses by Hr. Lobdell, will 
show the pecaliaritiea: 
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5 6 7 

Manganese, 4.573 6.60 4.88 

SilicoD, : 0.233 0.14 0.38 

Snlphur, ; 0.015 0.009 

Phoaphonis, 0.051 0.12 0.096 

The copy of these analjaes waa accompanied by the remark, "The 
above samplea were made while tbe famace was running on ordinary 
iron, no attempt having been made to produce spiegeleieen. The pboe- 
phornB aud etilphnr were reduced from the flaxes cmpioyed, ae the Buck- 
horn ore used contained only very slight traces of these impurities." 

' Tbe origin of this peculiar and valnable product, which was altogether 
accidental, will be apparent on the inspection of the analyses given below. 
These were made for the company in the coarse of their operations, by 

' G. G. Lobdell, of the firm, and C. E. Buck, of Wilmington, Del., and by 
thd Chemist of the Pennsylvania Steel Company. 

8 9 10 11 12 

Silica,.... ■ 14.45 5.05 12.80 30.50 7.50 

Alumina, 0.80 5.20 19.20 . 8.49 

Oxide of Maganose, trace 22.80 7.52 

Pbosphorne, trace trace 0.02 0.04 

' Snlplmr, 0.06 trace 0.03 0.02 

Iron, 56.70 66.60 54.15 18.41 55.00 

. Of these, Nos. 8, 9 and 10 are from the upper and main portion of 
i tbo Buckhom bed, and No. 11 from the lower manganesian section. This 
last analyeie suggests the presence, in this part of the bed, of the mineral 
. knebelite, acbaracteristic ore of the most famous Swedish epiegelelsen 
. mines. No. 12 is the Douglass ore, on the other side of the river. 

Besides the localities already mentioned, a number of additional out- 
crops of ore have been noted, mostly maguetio ; one for example, 2 milce 
north of Buckhorn, (at Dower's) yielding 57.77 per cent, of iron, (no 
phosphorna or sulphur), and 3 or 4 others in a southwest direction, for 10 
milesj-to the head waters of Little River, — at McNeil's, Dallrymple's and 
I Buohauao'e ; analyses as follows, respectively : 

Iron, .62.90 36.47 58.25 

'Sulphur,... ...................... 0.05 0.05 0.04 

PhofiphoniB, 0.12 0.11 0.57 

Analyses by Lobdell. 
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Neap Haywood, in the angle formed by the junction of the Haw and 
Deep rivers, in the red sandstono of the Triaesic, there bae been opened 
a Beriee of parallel beds of a red-ochreone earthy ore, on the lands of Dr.. 
Smith. The only bed exposed at the time of my visit, was 20 to 25 
inches thick, dipping southeast with the sandstone, 30° to 30°. The ora, 
has a rough likeness to the " Clinton " or " Fossil ore " of New York, 
<&c., and the " Dystone " *of Tennessee, bat has a much coarser and 
more irregular textnre, and is composed of rpunded concretionary masses 
of various sizes from that of the Clinton grains to } and ^ inch and^ 
upward. It is commonly more or less compacted into congloraeritic 
masses, often of the entire thickness of the bed, but frequently it is 
loosely and slightly compacted, and when thrown ont, crnmbles to a heap 
of very coarse gravel. Tlie ore is partly limonite, but seems to be largely 
changed to red hematite. The following analyses of samples taken from 
different parts of the beds, whose outcrops extend over an area of several 
acres, will exhibit the character of the ore : 

18 . 14 ^ 

Silica, . . 23.50 

Alumina, 2.S4 j 

Sesqui Oxide of Iron, 69.73 67.60 .. 

Protoxide of Iron, 0.84 

Bisulphide of Iron, 0.17 

Phosphoric Acid, 0.10 

Lime 0.90 

Magnesia, 0.24 

Water and loss, .,...,..., . 5.03 ; giving 

Iron , 49.56. 47,25 

The second of th^se analyses represepts the pr? .as it oQcnrs on the lands 
of Mr. Richard SmJth, adjoining the preceding. . This ore makes its ap- 
pearance again about a mile from ^anfprd, some. 12 miles distant, where 
it was opened and worked to aome.e^t0nt,dur;pg.the late war. Only one 
bed was exposed here, which is about 20 inches thick. The ore is easily 
dug and shoveled Irom the bed and crnmbles into a heap of very coarse, 
reddish-brown gravel, a rongh sort of ahot ore. The preceding analyse^ 
will nearly enough represent the composition of this also. 

The next ores demanding attention are tlie Black Band and BaU ore, 
or " kidney ore" of the coal measure. These are earthy acd calcareous 
. carbonates of iron, imbedded in the black carbonaceous shales which en- 
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close the coal, or interatratlSed with the coal itself. Tbeae ores seem to 
be co«xtenei7o with the coal on Deep Biver, outcropping everywhere 
with it, and at eeveral places octeido of its limits. Two seams are shown 
■D the aectione (pp. 148 and 144), and there is a third in the bottom shales, 
tiot penetrated at the 6alf, bnt shown in the Egjpt section (p. 142), aa 
accompanying the lower coal, 30 feet below the main seam. 

Emmons also speaks of another seam of argitlaceons carbonate as occur- 
ring at the depth of 230 feet in the shaft at Egypt, and fonr occnrrencea 
of it are indicated as ball ore iu the Egypt section. EmmouB says of thia 
argillaceous carbonate, " It contains S3 per cent, of metallic iron ; the 
snrface ores being altered contain 50 per cent," and be describes it asoc- 
6tirring " in balls, or in continnons beds." Abont the Gulf it occnrs in 
ronnded flattish masses, 5 or ft to 8 or 10 inches in diameter. They are 
dense, uncrystallineand heavy, of a light gray to drab color, and are pretty 
thickly diGtribated in parallel layers of one to two or three feet thickness. 
An analysis b; Frof. Scbieffer, as given in Admiral Wilkes' report to the 
Secretary of the Navy in 1858, is as follows : protoxide of iron 40 per 
cent., silica 13, earthy matter 13, carbonaceous matter 34. This is evi- 
dently a black band ore. The following is ar analysis (by Buck) of the 
ball-ore proper, as it occurs at the Q-ulf, and such as was used extensively 
and SQCceeefnlly as a flux during the late war: 

15 

Silica, 6.04 

Alumina, 0.48 

Protoxide of Iron, 14.51 

Sesquiozide of Iron, 1.68 

Lime, 29.57 

Magnesia, 6.61 

Carbonic Acid, 38.80 

rhosphoric Acid, 0.92 

Biilphnric Acid, 0.19 

Organic Matter 1.46 

Water, 0.40 

Which gives 52.80 per cent, of carbonate of lime, and 13,60 of carbonate 
of magnesia. Ite adaptation to the purposes of a flux ie obvious. 

There are many outcrops of ferriferous limestone in the neighborhood 
of Egypt (and the Endor furnace), among others this, near Dowd^a Saw 
Hill : 
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Limo, 81.68 

Magnesia, 0.79 

SeBqaioxide of Iron, 9.60 ; no giilplinr or phosphorus. 

Bnt oyster slitflls from the Tertiary blnffe below Fayetteville, ftDd lime- 
etone from the Eocene beds abont Wilmington, (previonsly described), 
have been also nsed as fluxes in the furaaces of the region, and on Bcconnt 
of their ;j;reater purity and shnndance, and their ready accessibility and 
cheap transportation, will donbtless becotne the chief resource for fluxing. 

The seam of hlaciiand between the main coal beds ia the Egypt shafV, 
is stated by Wilkes to be 16 inches, the lower one to consist of two thick- 
nesses of 3 feet each, separated by a thin seam of coal between. He adds, 
** Tbid ore is readily distinguished from a slate by its brownish black 
color." The analysis of this ore by Dr. Jackson, pnbli^ed in Emmons* 
report, gives 

Carbon, 81.30 

Peroxide of Iron (Protoxide «) 47.50 

Silica, 9.00 

Volatile Matter, 8.81 

Sulphur,.. 8.39 

Emmons adds, " The roasted ore gives sulphur 0.89 per cent." An 
analysis by Scheffer for Wilkes, gives only 17 per cent, of iron, and 42 
of carbonaceous matter ; tpeciiic gravity 2.12. 

The following analyses of samples selected from a receut opening at the 
Gulf, represented in the section given on p. 144, have been just com- 
pleted for the snrvey by Mr. Hanna : 



Specific Gravity, 2.861 

Silica, 9.154 

Alumina, 4.244 

Protoxide of Iron, 19.419 

Sesqnioxide of Iron, 0.000 

Stilpliide of Iron, 10.485 

Oxide of MaDgaDese, 1.750 

lAmo, 9.520 

Magaeaia, 1.490 

Alkalies, 0.000 



17 


18 


19 


8.160 


S.llO 


2.110 








7.089 


S4.S80 


6.188 


0.187 


19.638 


4.060 


38.809 


18.361 


9.614 


1.756 


1.430 


0.938 


8.146 


8.028 


7.146 


1.980 


«.996 


1.600 


18.672 


8.X0O 


14.040 


1.170 


1.220 


0.863 


0.000 


0.0«0 


0.009 
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Siilplmric Acid trace, 0.170 trace, 0.153 

Pliosphorio Acid, 4.960 6.820 0.730 6.300 

Volatile Matter 83.065 S7.215 14.913 16.009 

Carbon 16.213 4.726 6.562 34.473 

Water, 0.700 0.300 2.588 0.717 

100.000 100.000 100.000 )0«.000 

Aah, or Boaited Ore, 60.476 72.070 76902 48.671 

Of which the composition is as fallows : 

20 21 22 33 

Silics, 15.137 9.849 44.740 10.684 

Alninina 7.018 0.178 25.527 8.359 

Seeqnioiide of Iroi 46.360 56.563 30.933 33.252 

Siilpliideoflron, 0.909 0.000 0.788 0.630 

Oiido of Manganese, 2.896 2.749 1.294 3.089 

Lime, 15.742 17.686 4.108 28.914 

Magnesia 2.464 1.624 1,587 1.777 

Snlphnrio Aeld, 1.273 1.989 0.085 0.421 

Photphorio Acid, 8.202 9.404 0.949 12.974 

100.000 100.000 100.000 100.006 
Wtileh give, 

Molalllclron, 33.032 39.693 14.645 23.619 

Sclplmr, 0.839 0.800 0.319 .369 

Pl.osphorilB, S.581 4.131 0.47t 5.664 

No. 1 is the lower stratum of the blacl£-band between the coal, about 
18 inches thick ; No. 3 is the upper and earthy part of the same, 6 to 10 
inches. No. 2 is the seam, about 13 inches, lying aljove rlie coal and 
separated from it by 16 inches of fire clay. This is a hard, blacic, slaty 
ore, with occasional balls still more dense. No. 4 is the stratum, about 3 
feet uliove the coal, which consists of black, heavy, very tongii, concre- 
tionary lumps of ore. The quantity of phosphorns which these beds 
contain is very notable, and is, of course, due to their highly fossiliferous 
character. And yet not only were there no fossil bones visible, as in the 
Egypt beds, but no identifiable organisms of any description, not even a 
shell. Of course the high percentHgo of this element exclndea these ores 
from ihe mannfaeture of wrought iron. They must await the perfecting 
of tlic new industry of '■ phosphorns steel ;" or. the discovery of a prac- 
ticabic metliod tor the elimination of this injnrions ingredient. With 
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this exception these ores are well constituted, containing the necessary 
amoiiDta oi carbon, of fiax aad of tnaoganese, for tlie niann&ctare of iron 
very ciieaply, by jndicions mixing of the ores obtainable iu the imme- 
diate neighborhood. It is not probable that thie phosphatic fosiiliferons 
character will follow the orebede and appear at the other outcropB in the 
same force ; it is a character likely to bo local. An iaTee^gation of those 
beds at other points is therefore very important and will be institatod as 
toon as practicable. Such ores are, however, valuable for casting. Ont- 
Gide of the line of outcrops of the coal, and within a few rods of it, is a 
bed of limonite belonging to the underlying shales. The thickness is 2 
to 3 feet, and it is traceable for a considerable distance along the snrtace. 
Probably it is the result of the weathering of some of the argillaceous 
carbonates already described. And a similar ontcrop has been noticed, 
and the bed partly stripped, at a point J} miles soatheaet of Egypt, on 
Pretty Creek, known as the Mclver ore-bed. It is 20 inches thick. This 
is a very slaty and eumewhat shaly limonite, with occasional masecs of ore 
of considerable size, and is embedded in shales. It is obviouely the re- 
sult of the oxidation of one of the black-band or argillaceous carbonate 
seams already described, bat it is in the forest, and its exact geologi- 
cal relations are concealed, as well by vegetation as by overlying earth. 
An analysis of a sample of this ore, by Back, for the Company above 
referred to, gives the following result: 

Metallic Iron, 47.59 

Sulphur, 0.14 

Phosphorus, 0.94 

The Evans vein is about 6 miles north of the Gulf, on the Graham 
road. It is 6 feet thick. This ore is a hematite, non-crystalline, scarcely 
Enb-melailic, hardness 6 to 6^, jaspory, non-magnetic, dark gray to bluish 
black, streak dark-red, fracture eub-conchoidal. ThecoQntryis(Huronian) 
talcuid and chloritic argillite, which is a sort of spotted slate conglomerate, 
in the hill a tew hnudred yards beyond. Wilkes gives the following 
analysis, (by Schseifor) : 

Peroxide of Iron 96.4 

Silica, 2.1 

Earthy Matter, 1.5 

The ore is scattered abundantly in fragments over the snr&ce of several 
acres, ilimnions traced the vein three quarters of a mile. He speaks 
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alBoof another veiD of hematite (gpecnlar, cr]'6ta1IiDe,)oDtheneifi;liboring 
farm of Mr. Glase, which was reraaled odIj by Biirface fragmonte; and 
also of " a laNgnetic ore of fino quality on the plantation of T. Unthanke, 
2 or 3 milfla beyond tho Evane place ;" and another of the same class at 
Heading's, near Ore Hill. Another locality is noted by both Emmons 
and Wilkes ae containing a bed of reddish-brown ore,'which is magnetic. 
It ia represented as 2^ feet thick at the Tyeor pltwe, and ae occurring at 
varione other points. Tho analysis quoted by Wilkes from Emmons, 
gives, 

Peroxide of Iron, 79.72 

Carbon, 7.37 

Silica, 4.00 

Water, 8.80 ; containing 

Iron, 61. 

Bnt the most noted iron locality in Chatham county is known as Ore 
SiU. The accompanying plate shows the topography and general rela- 
tions, and (approximately) the aitnation of the veins, which are n amerons 
and lie at varioas angles with the meridian and with the horizon. The 
rock is a tatco-quartzose slate, knotted and toughened with much tremo- 
lite. The ore is limonite, with the exception of one vein near the top 
and ba<^ of the hill, whioh is a hematite, (in part specular), and much re- 
sembling tho Evans ore. There is mach of this ore on the ssrface in 
scattered fragments, indicating a vein of considerable extent, which, how- 
ever, had not been exposed. Most of the other veins have been opened, 
bnt the pits and tunnels were so much filled and fallen in that no accu- 
rate Rieasiirements conld be taken at the time of my visit last year. Bnt it 
was easy to see that two or three of them were very large, — 10, 15 feet 
and upwards. Tho ore ia very spongy, porous, scoriaceona, botryoidal, 
msmmillary, stalactitio, tabular, foliated, dendritic, and of many &ntaettc 
and nondescript forma. The workmen state that there are large cavities 
(vuggs) in some parts of the vvina. 
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The analyses beluw are of Baniplee frotn tbe 90 feet shaft, nearest the g 

hematite vein, and may be considered as fairly repreeentalive : 

21 25 

Silica 1.42 3.79 

Alumina, 

Sefqnioxideof Iron, 82.02 83.69 

Protoxide " " O.ll 

Lime, 1.19 

Magnesia, 0.1 1 

Phosphoric Acid, 0.00 trace. 

Solphiiric Acid, 0.00 0.77 

Water 15.26 

100.00 
■MetUllic Iron, 57.41 58.6T 

The first of these analyses was made by Chatard, for Dr. Genth, the 
second by Mr. Hanna. This ore was worked on a considerable scale 
dnring the American Kevolulion, and again during the late civil war, and 
the iron is reported to have been of good quality ; and it is obvionsly an 
ore very readily smelted. The presence of the hematite vein and tbe j 

proximity of the ball ore, which was successfully nsed as a flux in the last 
working of the furnace, famish admirable eonditlons for advantageous I 

iron manufactnre. And it is gratifying to be able to state that there is a 
prospect of the immediate development of the property by the Philadel- 
phia and Canadian capitalists who have lately come into posseseion. Ne- 
gotiations for the completion of the railroad from Egypt are nearly con- 
cluded, and for the first time the needed facilities for transportation from 
the mines to the seaboard, and between the different ores and the fnel^ 
are abcnt to be realized. 

Besides the ores above described, there are many others, of which 
specimens have been brought or forwarded to the Museum, from various 
parts of the county and region, magnetite, hematite and limonite, repre- 
senting veins and deposits of whose extent I have no information. It is 
worth while to mention two of sneh specimens, one from Chatham, (be- 
tween Lockville and Endor), and the other from the adjoining county of 
Hoore, Governor's Creek, aa.they are almost the only examples of the 
species of -ore called jaspery d&y iron stone yet found in the State. The 
former contains 48.92 per cent, of iron, phosphorus 0.39. 

A fine quality of magnetic ore, dense, mettallic and very pure, is found 
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on the oast eide of Haw River and abont 3 niilee dJBtaiit, at the foot of 
Tyrrell's MonDtaiD on the &rni of Mr. Snipes. The vein has not been 
fully exposed, bnt ie reported to be 3 or 4 feet. It ie Id eyenyte, and has 
an epidotic gaogue. 

The analysia (made by Lobdell) is as follows : .' 

Silica, 1.62, 

Alatnina, \ .. 6,60 

Magnetic Oxide of Iron, 88.41 

Manganese, 0.66 

Lime, trace 

Magnesia, 0.85 

Phoplioric Acid, 0.00 

fiulpliiir, 0.13 

Metallic Iron, 63.49 

A very fine uiicacseous hematite id fonnd near the month of Collins' 
Greek a few miles above, in Orange connty. It has not be«u explored, 
but surface fragments arc reported to be abundant. 

But the most notable ore bank yet opened in tbie connty, is that at 
Chapel Hill. It is a very dense, steel-gray, hematite, (specular in part), 
': with slight magnetic indications. The accompanying diagram shows its 
relations. The vein is found on a hilt one mile north from Chapel Hill, 
and more than 200 feet above, the creek at its base. The rock is a gray 
granite and syenyte, but the vein ie carried by a much-jointed, fine 
grained, fermginous, slaty quartzite of several rode breadth, the iron- 
biearipg portion of it, the vein proper, being 7 to 10 feet at the main ahaft, 
and suddenly enlarging near the summit of the hill, just beyond the 
second shaft, to 25 and 30 feet. The hill top is covered with angular 
fragmentsof the ore of all sizes, up to more than 100 ponnde weight. 
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The character of the ore is ebowa by the following analyeis : 



Silica, 2.6a 

AlQinina, 1.68. 
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Protoxide of Iron, 2.45 

Seeqaioxide, " 91.24 

Oxide of Manganeae, 0.34 

Lime, 0,56 

Magnesia 0.00 

FhoBphoric Acid, 0.04 

Solphnr, -. 0.11 

99.05 
Iron, 66.77 

The ore ie of notable purity, and the practical teete to which it has 
been subjected have confirmed the indications of the analysis, that it is 
an ore of high grade ; and the quantity ia very great Tho vein, as 
shown in the section, has a dip to the west at an angle which is a little 
short of 90°. A second vein of the same character S or 6 feet thick, 
crosses the main vein near the first shaft as shown in the diagram. The 
ore becomes poorer as the vein ia followed beyond the summit of the hill 
northward, until at the distance of 150 yards beyond the upper shaft, the 
qnartzite predominates and the ore becomes poor. The distance of this 
mine from railroad is less than 9 miles, and the day is not distant when 
the superior quality of the ore will overcome this sole obstacle in the way 
of its profitable working. 

There are sorface indications on the neighboring hills, both north and 
south, for several miles, which show that this vein has a considerable ex- 
tension ; and in fautit may be epnsidered as a continuation of the hema- 
tite veins of Deep Biver. And a magnetic ore makes its appearance 
about 20 miles northeastward, 3 miles beyond the upper forks of the 
Neuse Biver in the aontheast comer of Orange county, on Knapp of 
Beeds Creek, on the farm of Mr. Jos. Woods. The rock here i» clay 
slate, more or less chloritic and qiwrtzitic, and thin bedded. Tlie ore is 
slaty, and is in foct, an impregnation of the chloritic argillaceous qnartzite 
with grannlar. magnetite and hematite. The ore is very extenuively scat- 
tered over a succession of hills, &>r abont a mile, in a northeast direction. 
The ore bed ontcropeat one point for a few rods, where it appears to be 
abont 3 feet thick, 'and has a strike. N. 40° £., and dips at an angle of 70° 
to the northwest. The bed seems to be duplicated towards the northeas- 
tern termiBatioo, another line of fragments marking the course of a par- 
allel vein several rods to the eaat of the former. This laat is sesociated 
with a bright vermJllioD red, and a banded, black and red jasper. The 
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ore ia of good qnality, ae will be seen by the following analysis by Dr. 
Genth: 

.27 

Silica, 20.38 

Majjiietic Oxide of Iron 75.69 

Magneeia, 1.26 

Phosphoric A eid 0.05 

Water, &f., 2.62 ; which gives 

lletallic Iron, 5i.8l 

All analysis of aootliAr sample (by a diflerent chemist), gave iron 56.50. 

Hand specimens of very fine magnetite and specular ore have been 
brought to the Mnsenm from many other parts of Orange county, but no 
information has been received as to their quantity. 

At Mt. Tirzah, in the southeast corner of Person, near the Orange line, 
there is a vein of hematite, (specular) from which itun was made to some 
extent during the war. The vein is described as abont 6 feet thick. The 
specimen sent to the Museum indicates a very fine ore, resembling that 
at Bnckhorn. 

The ores of Montgomery and Randolph belong properly (geologically) 
to the Chatham range ; tlicy are found in the same great slate belt, (Hn- 
ronian), that constitutes the moat notable feature of the middle region of 
the state, both geologically and mineralogically. The best known of theso 
ores ia found near Franklin ville, Randolph county. And another vein 
has been opened near Ashboro, both of specular hematite. Some of the 
strongest and most highly prized iron obtained during the war came from 
this locality. It was all devoted to the manufacture of shafts and other 
machinery for the Steam Rams (iron-clads) and the like. Dr. Emmons 
describes an occurrence of hematite of apparently considerable extent 7 
miles southwest of Troy, in Montgomery county ; he says it is free from 
sulphur and a very pure ore. Another occurrence of ore,— magnetite, is 
soted by him 4 miles north of Troy. It is fonnd with talcose elate, and 
is soft and friable, and contains seams of hematite. 

Iron Ores of Guilford County. One of the most remarkable and per- 
sistent ranges of iron ore in the state crosses the county of Guilford in a 
northeast and sonthwest direction, passing about 10 miles northwest of 
Greensboro, near Friendship. It extends from the head waters of Ab- 
bott's Creek, in Davidson county, entirely across Guilford to Haw River, 
in Rockingham, a distance of some 30 miles, making its appearance on 
nearly every plantation, and indeed almost every liillside in the range. 
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Tlie ore w granular maguetite, and is every where titaniferona. It U 
QBuall; rather coarse grained aud frequently associated with crystals of 
chlorite in email seams and scattered biincbes. The ore is in the form of 
beds, which partake of all the foldings and fractnreaaiid irregnlarities of 
bedding to be expected in a region where only the oldest metamorphic 
rocks are found. The deposits lie along, and jnstwcst of the line of junc- 
tion of what is provisionally set down as the lower and upper Laurentian 
series of granitic rocks, as marked on the map. It may 1>e here nolcd 
that in coloring the map, this line was placed a little too far north in fins 
region. There is a second, bnt mncb more interrupted range of ore par- 
allel to the one jnst described, and lying a few miles to the nortliwest. 
I visited tliis region in 18T1, in company with Dr. F. A. Genth, w1h> 
was at that time (Jhemiiit and Mineralogist to the Survey. 

The entire range was taken into the tonr, and epccimens carefully se- 
lected from many points by Dr. 6. for analysis, so as to ascertain the 
average character, as well as to eliminate the local peculiarities of the 
beds. Fortunately, an association of Pennsylvania capitalists, the North 
Carolina Centre Iron and Mining Company, had invested largely along 
this range of ores, and had recently had the beds opened by trenching, at 
a great many points, so as to expose very well the general features of the 
deposits. And stilt more fortunately, the Company had procured the 
services of Dr. J. P. Lesley, now the Director of tlie Pennsylvania Hcff 
logical Survey ; and this distingniEhcd Geologist had recently made a very 
careful study of the whole range, in all its bearings. I have before me 
hie report, and shftll give some of the more important points of his re- 
sults. I owe it to the courtesy of the Philosophical Society of Philadel- 
phia, of which Dr. Lesley is Secretary, thati am able to use the plates xbo, 
which were engraved for the illustration of his very elaborate and valua- 
ble report. Whatever is found below on the subject of this range of ores, 
in quotation marks, is taken from this report, unless it is otherwise stated. 
It is questioned by many geologists whether all our North Carolina 
metamorphic rocks are not altered Silurian and Devonian, like most of 
those of New England. I am glad to have the support of so eminent an 
authority in the view presented in the map published some two years ago 
and maintained in this report, that these azoic and crystalline rocks of 
Middle North Carolina are Archsean of the most ancient type and date. 
" This part of North (Carolina is occupied by some of the oldest rocks 
known ; the same rocks which hold the iron ore beds of Harford county, 
Maryland, and Chester county, Pennsylvania, and tho gold ores of Georgia, 
North Carolina, Virginia and Canada. The gold mines of Guilford 
county, N. C, are opened alongside of, and not more than ten or twelve 
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inilcs distant from, tho TuBcarora iron belt. Both tho gold and iron range 
contiunoasly, (with one break in New Jersey,) all the wajr from Quebec, 
in Canada, to Montgomery, Ala. Tiie gold and iron bearing rocks are : 
gmnitea, gneisBoid sandetones and mica aUtes, all very mncli weathered 
and decomposed ; and that to a depth of in:iny fathoms beneath the 
present enrface. The solid granites are decomposed least, the mica slates 
most. All contain iron, wliich has been peroxidized anJ hydrated, in the 
proceea of decomposition of the whole formation, and dyes the conntry 
soil with a deep red tint. The enrfaco of the country is a smooth, soft, 
nndiilating plain, broten by gentlo vales, the bottoms of which are never 
more than 100 feet below the plain, and commonly not more than half 
that depth." 

GuiLDFOED Iron Oee Range. 



The local relations and geography of the ore belts are shown in the ac- 
companying map. 
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The two following maps sbow the ore belt on a larger scale, giving the 
names of the plantations crossed by the ranges, with a scale of miles, 
which commences at the southwest extremity of the beds on a branch of 
Deep Kiver. 

Thns it is Bcen that the length of the outcrops, air line measure, is 2S 
miles. 

Giii-nFORD Ore Belt, !Northeen Half. 




■vn^- 
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GciLDFOKD Okk Belt, Suuthekn Half. 



Tlio mode of occurrence of the ore in beds is illnstrated by Dr. L. by 
means of the following ideal diagram : 
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" The beds were deposited like the rest of the rocks in water ; deposited 
in the same age with the rocks which Iiold them ; are in fact roct-dc- 
posits highly ciiargod witli iron ; and they differ from tharest of the rocks 
only in this respect: that they are more highly charged with iron. Id 
fact all onr primary (magnetic and other) iron ore beds obey this law. 
They are merely certain strata consisting more or less completely of per- 
oxide of iron, with more or Icee intcrmistnre of sand and mnd, which 
when crystalized, fall into the shape of felspar, hornblende, mica, qnartz, 
«&c., &c" 

" The.belt of outcrop of ore-bearing roebs lias a nniform breadthjof 
eeveral hnndred yards, and I believe a nniform dip towards the northwest, 
or north-northwest. 

The map, however, shows another ore belt, running parallel with the 
former and at a distance of three mites from it. This is called the High- 
field or Shaw outcrop. Beyond Haw River the two belts approach each 
other, and are believed to nnite in Eockiogham county. This and other 
considerationa make it almost certain that the Shaw belt is the northwest 
OQtcrop of a synclinal basin, 3 miles wide, and that the Tuscarora belt is 
the southeast outcrop. If bo, the Tuscarora ore- beds descend with a north- 
west dip to a depth of a mile beneath the Enrface, and then rise again as 
ore-beds at Highfield'e and Shaw's, thus : 



The locality of the ore beds ie indicated by the occurrence of fragments 
of ore scattered over the surfHce ; and these are the indications by which 
nearly all iron ore deposits are discovered. Large pieces on the surface 
are the best evidence we can possess that the beds are of good size, for 
they have come from thoee portions of the bed, which have been destroyed 
in the general lowering of the surface of the eonntry. There is no reason 
why the parts of the beds left nnder tlie present surface should not yield 
as large masses as the parts which have mouldered away." 

As will bo readily understood, from what has been stated above, the 
number of ore beds in the cross-section will be likely to vary from point 
to point along the range. " A large number of rock strata will become 
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ore-beds locally. Bnt there will always be a particular part of tlie forma- 
tion more generally and extensively eliarj[cd with great quantitiesof iron 
than tlie rest. In other words, the iron I'i' the formation aa a whole, 
is concentrated along one or more lines. This is evidently the case with 
the Tuscarora Ore Belt,' as is shown in tl'c almost peifect straightness of 
the outcrop of the Sergeant Shaft ore bod, whe>-o its ontcrop has been 
opened for half a mile northeast of the sltnt't. There are two principal 
beds cropping out on the Teagiie plantation, at the (southwest) end of the 
belt, both vertical, and about 300 yard? asunder." And not only does the 
number of ore beds vary, but they are often very irregular in position. 
This ie illnetrated by the following section, revealed " in a trench, cntat 
right angles to the outcrop, 50 feet lung and 4 to 8 feet deep." It is on 
the widow McCawisten's plantation. 




" Similar irregularities arc noticeahlo everywhere. The miners say 
that the pitch of the outcrop of the ore bed worked in the Sergeant Tnn- 
nel and Shafl, was southeast for some distance down, after which it took 
its regular northwest dip, such as it now has in the shaft and tunnel st 
the depth of 100 feet. BeeiJes which, there are in fact two beds' cut in 
this shaft-tunnel, the smaller bed underlying the other, and with a dip 
which wonld carry tlio two beds together at some distance beneath the 
floor." 
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"Another iiisirtiit-e occurs on the Tnieblood plaiitatior., where the two 
ore-beds appear ti> he only 200 yarda apart at their onlcropa and eecin to 
dip different ways, which I explain by reference to the false siirfittc dip 
of the Sergeant Shaft and l>ed. The Trueblood section is as follows : 



The sections made at the Shaw plantation (Shaw range"! fnniisli a fur- 
ther illdEtration ',.f these irregularities. " Tiie ore-bed is fnll 6 feet 
across, solid ore, — a very green, chloritic, mica slate, rock-ore. In tliis 
rnn of 800 yarda, there are apparently iica hundred thousand (2(jO,000) 
tons above water level, in the one G foot bed. The outcrop runs along 
the top of a hill abont 100 feet above the bottom of Haw\liiver A'lilley. 
There are apparent variations in the dip, some of the ontcrups Eeeiniiij; 
.to be vertical, whereas the principal- part of the mining has already 
shown a distinct dip towards the southeast and south." The averflge dip 
of the ore beds of this second range was observed by Dr. Lesley to be 
considerably less than that of the Tuecarora beds, as is sliown in tlie 
ideal suction on page? 

Tiie quantity of ore vfh'KXi this reniarkablc range is capable of yield- 
ing is obvionsly immense. The number and extent of the beds have 
been noted. Their size varies greatly, ae is shown in several of the dia- 
grams. " They consist of strings of lens-shaped masses, continu^illy en- 
larging and contracting in thickness, from a few inches tu 6 and S feet. 
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The principal beds may be safely estimated on an average of foar feet, 
and in the beet mining localitiee, the average yield of s long gang-way 
may reach five feet." "It is evident that oentnriee of heavy miniDg 
could not exhaust it, for each of two or three principal beds may be en- 
tered and mined at fifty places." 

Tlie kind of ore has been stated in general terms ae titan iferoiis mag- 
netite. More particularly, not only titanium, bnt chroniinm and manga- 
nese are nniformly present, as will be seen from Dr. Gentli's analyses, 
given below. " The ore belongs to the family of primary ores, the same 
family to which the Champlain (or Adirondack) ores, the Marqwotte (Lake 
Snperior) ores, and the ore of the Iron Mountain in Kissonri, belong. It 
is very similar to the New Jersey ores, which are so extensively mined 
fur the furnaces on the Lehigh river. It is a mixture of magnetic crystals 
and specular plate; of sesquioxide of iron, with qnartz, felspar and mica, 
in a thousand varying proportions. Sometimes the bed will be composed 
of heavy, tight, massive magnetite (or titaniferons magnetite), with very 
little quartz, &c.; at other times, of a loose, halt-decomposed mica-slate, 
or gneiss rock, full of scattered crystals of magnetic iron. Tlio ore ie, in 
faftt, a decomposable gneiss rock, with a varying percentage of titaniferous 
magnetic and specular iron ore, sometimes constituting half the mass, and 
sometimes almost the whole of it," 

Dr. Genth, who made a spceiar chemical and mineralogical study of 
these ores, says in his rejwrt, published in the Mining liegiater, " All 
the ores consist of mixtures of magnetic iron with titaniferons hematite, 
or tnenaccanitc, probably also with nitile (titanic acid), mixed with a 
ohKiritio mineral, or a silvery micaeious one resulting from its decompo- 
sition. Some of the ores contain alumina in the form of granular cor- 
unduir, in one or two places in such quantities that they become true 
emery ores. None of the constituenta could be separated in a state of 
such purity that in all ciiees their true mineralogical character could be 
verified by analysis." 

Bnt besides these tharatteristie ores of the beds described, Dr. Lesley 
mentions beds of ochre of various sizes, "as one of the constituent clc- 
mentp of the whole formation. What the exact relationship of these 
ochre beds to the maguetic ore beds, I do not know. But the ochre out- 
crop seems to be always in the immediate vicinity of the ore beds. The 
largeet exhibition of ochre which I saw, is on the I. Scmers plantation, 
on Bnisliy Creek. Here an ochre bed twenty feet thick rises, nearly ver- 
tical, out of a gully in a hillside cr.vercd with small pieces of fine, com- 
pact lire. The whole aspect of this place gives an impression of an 
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ftbnndance of ore beiieftth the surface, but no openings on the beds which 
have furnished these fragments have been made." 

The following table presents the analyses of sixteen samples, collected, 
as stated, by Dr. Gentli, along the whole length of this range of ore beds 
in 1871 : 



SDlclcAcld 0.76 5.68 0.40 1.8* 1.76 1.30 1475 1.30 36,80 

TItuilc Add, 18.53 Il.S? 11.05 13.28 13.36 13.00 15.35 1.37 16.30 

Hag. Ox. Iroo, 76.68 73.74 81.86 77.63 77.00 76 04 S7.08 68.63 30.60 

Ox. Man. and Cobalt,. 0.81 0.64 1.03 0.95 1.10 0.96 1.15 0.93 1.56 

Ox. ChDmlDm 0.46 0.48 1.07 0.6S I.IO 0.73 1.35 1.43 0.48 

Alumiwi 1J13 5.08 1.06 3.80 8.54 4!6 5.17 0.55 8.87 

Hagneil*, 3.76 2.S1 1.99 3.01 3.41 2.33 4.14 0.T5 10.30 

Lime, 0.4S 0.76 0.24 0.58 0.61 0.60 0.90 0.14 1.40 

Water, 0.84 0.88 0.77 0.79 0.18 1.36 8J» 

100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
Metallic Iron, 67.68 93.68 56.03 66.31 56.41 66.06 41.95 67.60 31.68 

37 38 30 40 41 

Silicic Acid, 0.50 1.80 0.74 1.39 0.98 

Titanic Acid 12.27 14.46 13.92 0,78 2.42 

Mag.Ox.Iron, 79.16 74.81 76.80 42.77 46.29 

Ox. Man. and Cobalt, 1.21 1.53 1.30 1.00 1.27 

Ox. Chomiiim, O.y 0.97 1.07 0.30 trace. 

Alumina, 3.62 2.66 3.82 52.24 44.86 

Magnesia, .... i .... ^ 2.04 3.09 1.80 0.68 3.27 

Lime, * i 0.63 0.69 0.55 0.84 0.91 

Metalliclron, 100.00 100.00 100.00 100.00 100.00 

57.32 54.17 55.61 30.97 33.52 

The following are ])r. G.'b notes in part: "Nos. 28 and 29. K. E. 
Swain, Davidson connty. The ores on this place are both maeeive and 
granular magnetite, with small admixtures of greenish chlorite, mostly 
between the fracture plants, partly altered to the above-mentioned silvery- 
white or brownish-white micaceous mineral, and those in which the latter 
forms a conspicuous couBtitnenl. Both kinds were analyzed ; 28, the 
massive ore; 29, the micaceoite. 

No. 30. Elisha Charles, Guildford county. The ore is grannlar, iron- 
black, with small qnantities of the silvery micaceous mineral. 

No. 31. Widow Cook. The ore is similar to the last, although a little 
more chloritic and micaceous in little patches throughout the mass. 
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No. 32. John CJark, The ore cloeuly resembles that from the Widow 
Cook's plantation. 

Xo. 33. Widow Staiilj', Sergeant Shaft. The ore is compact, granular, 
iron-black ; it t-hows rarely octahedral crystals of magnetite, and is as- 
sociated witli (iHrk green, foliated chlorite, etpeeially on the fracture 
planes. 

Kus. 34, 35, 3(1. Widow McCiiisten. The greatest variety of ores exist 
at tliie plantaiioi:. They are peculiar but highly interesting and impor- 
tant. N<t. SlistbeGoft iiiicaceonsore ; 35, the magnetic portion of 34; 36, 
*hc non-magnetic portion. 

Xo. 37. W. A. Lewi?. Very fine grannlar ore, with very little ad- 
niixliire of chlorite. 

No. 3S. Levi G. Shaw, Rockingham. Finegrained, black, slightly 
micaceous ; shows a somewhat stratified strncture. 

No. 89, P, Hopkins (Alcorn Farm), Rockingham. Very finegrained, 
black, fragile ore, with little admixture of foreign substancea. 

No. 40. Grannlar, reddish ore. It has much the appearance of agran- 
ular reddish-brown garnet, for which it has been mistaken, nntil the 
anal3'sis proved it to be not a silicate, mixed with grannlar magnetite, bnt 
<:orundum. 

If this and the nest should be found in quantity, tliey would be of con- 
siderable value, aa a good quality oi'em^/'y. 

No. 41. Granular grayish ore. This is of a similar quality, and is found 
at the same locality ; the minute grains of ccrundum have a yellowish or 
brownish-wliite color, and show in many places cleavage fractures, which 
give it the appearance of a felspathic mineral. 

From these analyses it is seen that the average of the ten specimens of 
original iron ore, which represent the whole range for a distance of nearly 
.30 miles, is 

Iron 54.61 per cent. 

Titanium S.07 — ^13.24 per cent, of titanic acid. The ratio between 
titaniirm and iron is=l ; 6.77, 

All the ores were examined for sulphur and phosphorus, and were 
found to bo entirely frpc from these aobslances." 

As there seems to 1 •- an unfavorable impression of the titaniferom 
ores in some quarters, it is worth while to quote Dr. Lesley on the sub- 
ject of th'j effect of ti'anic acid in iroti ores, as there is no higher au- 
thority in this country : "This kind is ditticult to smelt in the high-stack 
blast furnaces ; but makes the best iron in the world, when smelted in 
the (.atalau forge ; and is of great value fur the linini^ of paddling fur- 
naces. It serves the same pur]xise as 'the Lake Superior ore, which is 
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bronglit in large quantities to Pittsburgh and the surrounding district of 
Eastern Ohio «nd Western Pennsylvania, for lining pnddting fnrnaces 
and to mix with poorer ores in the blastfnrnaecs. 

The titaniferous magnetic ores of the Ottowa region, in Canada, are 
also bronght by a long and expensive route to Pittsburgh, to mis with 
Pennsylvania ores. These Canada ores are of the same geological age> 
and of the same mineral character as the Tuscarora ores under considera- 
tion. There cannot be a question that these Tuscarora Korlh Carolina 
ores will command a high price at the iron works of Eastern Penn- 
sylvania. 

Tho trial of the ore has been made by Mr. Nathan Holland, at his 
works in Kensington, Philadelphia. Five tons were forwarded for trial 
as lining to puddling f'-irnaces. Mr. Ituwland espressed iiis opinion that 
it stood up three timL-a as long as the Champlaiil ore, which bo uses for 
that purpose. Tho diflerenco is due to the superior compactness of titani- 
ferous magnetite over that of pure crystalline maguetile. 1 believe that 
raining operations here would be successful, if they were entirely con- 
fined to this one branch of the business, so great is the demand for the 
best puddler's lining ores." Dr. JLesley says that these ores are " essen- 
tially like those of Northern New Jersey, as to age, situation, consistency 
and general composition," but unlike in this titaniferous quality. "The 
New Jersey ores seldom possess this property, and in any case, only in a 
low degree. The Canada ore and the ores of South Sweden hold large 
quantities of titanic acid ; even as much, sometimes, as between 30 and 
40 per cent. A small, — very minute quantity of titanium in pit: inm, is 
believed to add greatly to its value, increasing its hardness and firmness, 
and its ability to stand wear. The Canadian ores were introduced tw the 
Pittsburgh iron works for this end." 

It has been slated above that these titaniferous ores are difficult to 
smelt, "requiring a much higher heat in the stack to decompose, than 
oxide of iron docs." But they labor under another disadvantage, of 
suffering a loss of iron in the process of smelting ; the reason of which is 
that " tlie only solvents of the titanic acid are the double silicates of iron 
and lin)e, or iron and alumina and lime, or iron, potash and lime, &c." 
And of course the more titanic acid, the greater the waste of iron in tbo 
tlag. These Guildford ores tlrorefore "have the advantage, that, while , 
many of the Canada ores hold 25 and 80 and 35 per cent, of titanic 
acid," those contain less than 14, on an average. And at the same time 
"they hai'e all the advantage which the presence of titanium affords: 
1st. mslcing the ore so firm that it is the best possible for lining puddling 
furrfaces; 2nd, making the iron tougher and harder, like the best Swe- 
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disli iron ; and Sid, imparting a certain quality, (the canee of wfaicb i& 
not ^'ct iinderetood), which adapts the iron especially for the inannfacture 
of steel.^' " The titanized iron ia fonnd to be exceedingly strong, and ie 
need in Europe for armor plates, commanding three times the price of 
ordiimry pig iron." Muchet's steel is made from titaniferous ores, for 
tlie manipulation and utilization of which, in the maniifacturo of steel 
and high grnde iron, that gentleman has taken out no less than 13 patents 
in England, where Norwegian ores containing 41 per cent, of titanic acid 
are sueceesfidly employed, aa stated by Dr. I..esley on the authority of 
Osborne. 

" There is no question that titaninm in iron ore favors the production 
of iron peculiarly suited to conversion into steel. The English steel trade 
hae always largely depended on Swedish iron; and I believe that tha 
titaniferous ores of the United States, (and they are far from abundant)^ 
will become annnally more and more valuable, on account of the demand 
increasing for the belt iron for steel making purposes." 

Dr. Lesley refers also to the fact that the oclire-beds ah-eady described 
as accompanying the iron ore range, furnish a snperior flux for these ores. 
" The ochre must become a fluid double-silicate, without robbing the ore^ 
and will carry off the escesa of titanic acid." 

An analysis by A. A. Fesquet, which he gives of "this ochre, which 
forms large beds on the outcrops of the more ferruginous felepathic rocks,''' 
is added : 

Sesquioxide of Iron, 19, 4S 

Silica, 84.12 

Alumina, 33.21 

Waler, &c., Ac, 13.24 

So that this ochre will furnish more Can enough oxide of iron for the 
slag, and will therefore increase the ruiAof iron. 

I add a few of Dr. Lesley's general conclnsions as to the quality, quan- 
tity, uses and value of these ores. 

"The quality of ore, although various and suited to at least two. 
branches of the iron manufacture, ia of the very first rate — none better 
in the world." 

" Thn soft ores will smelt easily and make magnificent iron ; absolutely 
the very best ; perfectly malleable, tough and strong." 

"The hard ores will command a high price for puddlers' linings; will 
bo in demand for mixing with poorer ores of other regions," as are those 
of Canada and the Champlain ; "and will have an especial value for the 
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Siciucne and the Bessemer processes, and the steel inaniifactore generallj." 

*' The qrmntity of ore is limitlese." 

" It would be the best polic; to bring tlie ores to Datnre on the spot. 
Small charcoal blast-furnaces and groups of Catalan forges, are possible in 
a country so well provided with wood, and where any amount of labor 
can be got at the lowest price. The geology is all right ; the mineralogy 
ie all right ; the region is a good one ; population numerous ; food plenty ; 
labor abundant and cheap ; railroads at hand." The range is crossed by 
two lines of railroad, and portions of it lie within 6 miles of a third. 

Another probable advnntagc is the proximity of tho Dan river coal. 
Although no satiafaGtorj exposures of Ihiscoal have been made, yet there 
arc good reasons tor believing that it is both abnndant and of good quality, 
from Eoiiie e.vplorationa recently made by the Korth Carolina Centre Iron 
and Mining Company, about Stokesbnrg, and from the results of the trial 
of the (^oal from tho ahaft near Leaksville, during the late war. 

The views of Dr. Lesley have been presented at some length, not only 
becanae, being from another state, and that a largi^ iron manufacturing 
state, his opinions may be supposed to be given without bias, but chiefly 
because of his eminence as a geologist and especially as the highest au- 
thority in this country in everything connected with the geology, minera- 
logy and metallurgy of iron. 

Any one who has the least knowledge of the present drift of the iron 
industry of the world, and of the controlling importance of high grade 
ores, is prepared to realize the immense valne of snch deposits as those 
just described in G-uildford and in Harnett, Chatham, Orange and Halifax. 
For the manufacture of the common qualities of iron, England has un- 
equalled advantages in her wonderful Cleaveland beds of foasil ore, and 
her clay iron stones and black band ores, mined in unlimited quantities 
from the same pit with the coal by which it is smelted. But for ores of 
the better class, adapted to the Bessemer and other processes for steel- 
making, and for the better kinds of iroi>, England is already confessedly 
dependent, in a large measure, on other countries. Her principal domes- 
tic resource is the Cumberland red hematites. And nothing conid be 
more precarious than the supply from this sonrco. This hematite is 
compact and mammillary, of a brick-red color, and occurs in pockets and 
irregular masses, of the most uncertain forms, distribution and magnitude. 
In fact the masBeu are simply the fillings of cavities of the most irregnlar 
«nd lawless shapes and forms which had been dissolved out the paleozoic 
limestones in which these ores occur. So that each mass or pocket has 
to be sought for and mined independently. And but for the introduction 
of the American Diamond Drill, it is difficnit to understand how profita- 
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ble mining could be carried on, after the exhaustion of the comparatively 
few masses which happen to make an ontcrop. These ores are of very 
fine qaality and commanded the romarliabl; high price of $9.00 a ton at 
the pit's month at the time of my visit in 1873. And the largest heaps 
of ore to bo seen at the furnaces of Scotland and England, where mallea- 
ble iron or steel is made, are Spaniehred hematites, to procure which, 
English cipti»I has penetrated hy rail a hundred miles from the coast, 
into the province of Bilboa. I happened also to hear of a traDsaetioo 
of tho|dav before, by which a Scotch firm contracted for three millions of 
tons of the famoua hematites of tho island of Elba, so popular with the old 
Komans, twenty centuries ago. And it is well known that English capi- 
talists and iron associations are 6ei>dii'>; their experts and foremost iron 
mannfacturcrs to investigate the iron rL'sourccsof this country. TJie ores 
which fix the attention of these cxpericneed scientific and practical Eng- 
lishmen, are chiefly of the class under consideration,— the better class of 
iron and steel ores, — the Marquette region, the Iron Mountain, &c. It 
is only necessary l^at the numerous deposits of such ores in this state 
become known. If we could have a full report (such as the above) by 
Dr. Lesley, on each one of half a dozen iron ore ranges in the state, capi- 
tal would not be long in finding a way to utilize them. 

This Guilford range of ores has not been traced to its termination in 
either direction, and doubtless other valuable beds will be dis- 
covered ; and there are already indications that there are outcrops of tho 
same kind of ore as far northeast as Caswell county, some very fine Epeci- 
mens of magnetite having been brought to the Museum from that 
county. 

There are also other iron ore localities in Rockingham, which do not 
belong to this range ; for example, near tho Virginia line, in a northeast 
direction from liadison ; and again two miles below the month of Smith's 
river, (MoreheNd's Factory), there is a bed of red hematito iron ore, about 
ten inches thick at tho ontcrop. It is very dense, heavy and hard, uncrystal- 
line, and almost jtispery, and is no doubt a good ore, judging from its ap- 
pearance. 

Iron Ores of Mecklenburg and Cabarrus.— tto iron mines of any ex- 
tent, have been worked in those counties, but ore has been found in a 
number of localities. Hand specimens of magnetic ore of great purity 
are frequent; brought to the Museum, and a systematic search would no 
doubt reveal workable beda. Fragments of a very heavy, black metallic 
ore are found in considerable quantities on the farm of Mr. Oco. Fhifer, 
three miles from Conoord, and some little search was made during the 
war, but not enough to reach any satisfactory conclusion. A few trenches 
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of ono or two feet depth exposed only amall aesine of ore, biit of the 
best quality. Somo explorations were made also in tlie scithern part of 
Mecklenburg at the same time, in the Sugar Creek neighborhood. . Nn- 
merouB blocks of a remarkably pnre |;rsniilar magnetic ore were fonnd 
scattered over several acres of siirfHctt of an old field, and along the public 
road; and several trencliea were cut, which exposed two or three veins of 
one to three and f»nr feet thickness. Adequate search would no donbt 
bring to light stilt larger veins, judging from the niza and number of the 
Burt'at^e fragments. Some twelve or fifteen miles north of Charlotte, in 
the Hopewell neighborhood, a very notable quantity of siirfaee fragments 
of large size are funnd in an old field and skirt of woids adjacent. This 
is a epecnlar oreiQagangne of qnarlzite, not unlike the Ohapcl Hill Ore. 
No exposures of the vein, however, have ever been attempted. Speci- 
mens uf a very fine micRceona hematite have been brought from the upper 
end of this connly also, but no information of precise locality or extent. 
The ores of the southern end of this county and of Cabarrus are found 
in the syenyte, so prevalent in the region. 

Iron. Ores of Gaston, JAncoln and Catawba. — In these counties is one 
of the most extensive ore ranges in the State. It is also the beat known 
and best developed of them all, and has been the principal source of onr 
doDiestic supplies of iron for a hnndred years. Some of the furnaces of 
the region were put in blast during the Revolntionary war. The ores are 
predominantly magnetic, with a variable percentage of hematite, and are 
found in the belt of taleose and qnUrtzitic slates, (supposed Huronian), 
called elsewhere the King's Monutain slates. The direction i>f this range 
of ore-beds is coincident with the strike of the slates, and is about 
N, N. E. from King's Mountain on the southern border of the state, to- 
Anderson Mountain, near the Catawba River, in Catawba county. These 
ores are also mostly of a very slaty strnotore, and friable. In fact they 
may be generally described as magnetic and specnlar schists, being lalcoee^ 
chloritic, qnartzitic or actinolitic schists impregnated with granular mag- 
netite and hematite (itabiritc). These bods have a westerly dip, with the 
rock strata, at a very high angle, usually nearly vertical. The general 
range of the beds is accompanied and indicated by a iine of quartaoee- 
slaty ridges-, or knobs, the quartzite lying usually to the west of the ore- 
beds, bnt occasionally on the cast atid sometimes on both sides. To Mr. 
G. B. Hanna, who has lately made an examination of many of the beds 
for the Survey, I am indebted for several valuable observations. He 
states that for a considerable part of the range there are two parallel'beds, 
the more westerly being generally the larger and more productive, their 
thickness running from i feet (and sometimes as low as 2 feet) to 12; the 
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interval of 12 to 20 feet between thorn being ocijnpied by talcose and 
chloritic slatos, with a littto ore in layers. The beds generally occur 
in lenticnlar mssses, or flattieh disks, nhich thicken at the middle and 
thin ont towards the edges, having nearly the same dip with thu bed ; but 
tliey do not succeed each other in one plane, tboir edges overlappiog so 
as to throw the upper edge of the lower behind the lower edge of the 
upper. The ore has been' generally mined in a very rnde and wastcfnl 
fashiun, the operations seldom penetrating beyond water-level, 50 or 60 
feet, and generally limited to surface openings. Tbe range naturally 
divides itself into two groups of beds, tbe northern and the southern, the 
one lying mo-tly in Lincoln, and tbe other, in Gaston. Tbe most con- 
siderable of the Lincoln beds and the one which has been longest and 
most extensively wrought is known as the Big Ore Bank. This is sit- 
uated 7 or 8 miles north of the C. C. Railroad, and, as is usual with the 
outcrops of these beds, is on a hill or broad ridge. There are several beds 
evident, but the scattered and partially filled openings do not furnish the 
means of arriving at a satisfactory notion of their exact relations. The 
quantity of ore, however, seems to be very great, the thickness of the beds 
at some places being estimated at about 18 feet. The sarface of the Iiill 
is still covered with s coarse dark magnetic gravel, after all the latge frag- 
ments have been removed, and several crops of the gravel also, as they 
weather ont in succession. Several furnaces and a number of forges have 
been supplied with ore from this point for a long period, Following tbe 
compass conrse of the outcrops, abc/Qt N. 20° £., a succession of ore beds 
is encountered at intervals of one or two mites, to the southeastern base 
of Anderson Mountain,^tbe Brevard Ore Bank, the Robinson Ore Bank, 
the Morrison Ore Bank, which last extends into Catawba county. Tbe lat- 
ter of these was not much opened until the late war, when the Stonewall fur- 
nace was erected in the neighborhood, and a considerable quantity of iron 
manufactured. The thickness of tbe beds is given by Mr. Hanna in the 
general statement quoted above, as ranging from 1 to 12 feet. The qual- 
ity of iron manufactured from this range of ore beds has always been 
good ; and all the furnaces on this part of the range were put in blast 
after the war, for the purpose of supplying a high grade charcoal-iron for 
tbe northern market. 

Limestono for fluxing is found convenient, in the range of beds which 
accompanies these slates, one to two miles to the west, from King's Moun- 
tain to a point several miles beyond Anderson Mountain. 

A few miles northwest of the last named mountain is a bed of limo- 
nite 5 or 6 feet thick, which was opooed during the war, and furnished 
ore for a Catalan forge erected on a small stream near by. 
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Several milee further, in a Dorthwoeterly course, — 7 miles eoiithweat of 
Newton, thorc is a series of ore deposita, known as the Foroc; Ore 
Bank, whose miDeralt^cal character and geological relations are entirely 
^itt'crent from those of the ore-beds of Lincoln county. They oecnr in 
the syenytic belt which will be noted on the map, ss lying io a narrow 
zone of 3 to £> miles, parallel to the slate belt, across these counties, from 
the great bend of the Catawba Biver nearly to S. C. The ore is a re- 
markably |>ure magnetite, heavy, black, metallic and nongrannIar,fortbe 
most part. It m^urti in irregular masses, — ^foc&eis, which seem to bo 
acattered very disorderly through the massive syenytic rock. So that the 
proper way to seek for it is by the miner's compass. The iron mannfac- 
tured Irom it in the forges of the -neighborhood, particularly at Wllliame', 
was in much request before and during the war, being very malleable, 
tough and stnmg. All the blooms which conld he procured at the naval 
works in Olinrlotto during the war were need for the manufacture of 
ahafts tor ironclads and bolts for the cannon of the coast forte. At a point 
6 or 7 miles northeasterly from this, is the Barringer Ore Bank, which is 
eotne two miles southoast from Xewton. This ore is of the same charac- 
ter and geological relationships as the last. Some of the ore is moregrana- 
lar and it is occasionally disseminated in grains in a light colored, granitic 
gangue. Several thousand tons of ore were mined here during the war. 
The openings which extend in a doable line about 100 yards, did not 
penetrate mora than 15 to 20 feet ; so tliat no proper development of the 
deposit has beun made. The vein is apparently nearly vertical, but it 
was not sufficiently exposed at any point, on account of the filling up of 
the pits, to give an opportunity for measnrcments of size or dip. Bat the 
ore is of the best quality ; and the distance from railroad is only about 2 
milee. Thera is also another deposit in Lincoln connty which does not 
belong to the series of beds above described. It tios about two milee 
east of Lincolnton on the plank road, and is traceable some hundreds of 
yards through the forests by the enrface fragments, which are widely 
scattered. The ore is limonite. No exposnres of the deposit have ever 
been made, but the quantity mnst be considerable. Magnetic ore, no 
doubt belonging to the regular ranges of ore-beds, ia found at other points 
in this county, notably on Major Graham's place, 4 or S miles north of 
the railroad, but no mining has been done here. 

The lower part of the great iron range under consideration is mostly 
found in the sonthern half of Gaaton, as the tipper wae mainly limited to 
the northern part of LincoliL The ore-beds which have been opened 
and wrought are all found south of the Sooth Fork of CatafrtA, and of 
its principal tiibntary, Long Creek, in the neighborhood of King's Motin- 
31 
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tain and its Gpnra, and affiliated ridges. The rocks here are the aame body 
of slates, — t&IcoBe, argillaceone, qaartzitic (itacoluinito of Lieber), vhicb 
carry the ores of Lincoln. And the most prominent ore-beds of the 
King's Mountain region are of the aame cbiiracter as those of the same 
range already described, — grannlar, slaty, bat with a larger admixtareof 
hematite, and so having a decidedly red streak. These ore-beds appear 
to constitute a donble parallel range, the divisions niach more widely 
separated than in Lincoln. The Yelloto Ridge Ore Sank, on the most 
Boatheriy outcrop, at the western base of King's Moaatain seems to be- 
long to the eastern division. The bed here, which lias been extenitively 
wrought, and was penetrated to a depth of 120 tcet, is reported by Mr. 
Hanna and others to be 16 feet thick (occasionally 40), with a steep wes- 
terly dip. Hanna says of the ore, "it is notably magnetic bnt more 
highly peroxidizcd than that class of 'gray ores' generally," It is finely 
disseminated in a talcose gangiie, being strikingly like the ores of Lincoln 
connty. At the western base of Crowder's Monntain, in a northeasterly 
course, on this range, is the Fiilenwider ore-bed, on the headwaCerG of 
Crowder'a Creek, and near the forge ; and still further in the same direc- 
tion Mr. Hanna speaks of a field which is covered thickly with fragmentE 
of ore, althoDgh no bed has been exposed. 

There is also a notable succeesion of parallel beds of magnetiferons 
arennceoiis slates in n nearly vertical position and with a northeast strike, 
on the Btimmit of Crowder's Mountain. 

The foliowing analyses of several samples of these Crowder Monntain 
ores have been furnished by Hanna : 



42 



48 



Silica,* 11.02 23.14 

Peroxide of Iron, 72.00 58.36 

Protoxide of Iron, 3.03 5.40 

Sulphide of Iron, U09 0.12 

Sulphuric Acid ,. 0.02 0.12 

Phosphoric Acid, 0,05 trace 

Loss by heating, 1.65 2.78 

Metallic Iron, 52.02 45.13 

. These analyses show a high grade of purity. 
Ko. 42 is from the slaty beds of the Pinnacle. 
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45 


9.27 


2.58 


75.17 


84.63 


2.68 


1.30 


0.20 


0.02 


0.01 


0.01 


0.02 


0.07 


4.02 


11.88 



•.^nd a email percentage of TitAnic'Acid, 
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There are other beds or veins of iron ore on the east Bide of Orowder's 
Monntain, one of wliicb, sboat a mile distant, a friend reports having 
traced two miles by its ontcrope ; bat no openiagshftve been mado Jiere. 

There are three notable ore^beds on the western division of this part 
of the range, on the lands known aa the *' High Shoals." The; are the 
Ferguson, the ILUison and the Costner ore banks. The first is the most 
southerly. It is a granular magnetic ore, with mnch iron pyrites, which 
has been fuperficially changed to limonite. This bed has been long 
worked, bnt the enlphur has always lowered, more or less, the qnality of 
the iron made from it. The Ellison ore bank is abont a mile norttieasterly 
on the range. This has been worked for a great while, and has furnished 
an inamense amount of ore. Its qnality is very high. 

The heavy iron castings for the Boiling Mills at High Shoats were 
made from the fnrnace hearth, and, after seven years use, uhow scarcely a 
sign of wear ; and car wheels made of this iron were very extensively 
used during the late war, and were found by all the railroads which used 
them, "eqaal to the best manafaotnred from the Salisbnry iron," as testi- 
fied by the Superintendents and other officers of the most important linee,. 
on some of which " as many as 2,000 oar wlieels, made principallv frotrr 
this iron, were in use " at onetime. "In castings where strength and 
durability are specially rcgnired," it ia pronounced by several of those 
officers most familiar with it, aa " having no superior." This ore is a slaty 
granular magnetite, with much hematite, and generally has a very red 
streak. Thealatecontainsactinolite, as wellsssomechlorite and talc. The 
bed has the strike of the enclosing slates, N. 20° £., and a steep westerly 
dip, nearly vertical, and a thickness of twelve to eighteen feet; it has 
been worked to a depth of more than 100 feet, and at this level is eighteen' 
feet thick. 

The Costner Ore Bank is about three miles in a northerly course, on 
the same line, and one mile east of the fnrnace (" Long Creek "). This 
has more of the seeming of a vein, from its associations and general 
cliaractor. The rock is granitic and syenytic, and one wall is a bed of 
crystalline limestone, twelve feet thick. The ore is a very dense, metallic 
and Bubcrystalline maf;netite, and is very free from impurities, as will 
be seen from the analysis below ; and the bar iron made from it is very 
tongh and strong. The vein is ten to twelve feet thick j and it is reported' 
by the miners who last penetrated it, at a depth of over 100 feet, to be^ 
above twenty feet thick. ' , 

There are two other important ore beds on this tract, — "High Shoals/*' 
but they do not belong tu t)ie regular rnngo ot ore beds which wo have^ 
been considering, being ont of their line to the west, and of a very dif- 
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fcrent character. The ore nearest to tlie line of the deposits last described 
is the Mountain OreBavJc. It is on a higli ridg;e, or mountain spnr, 
(Wbetstone Monntain) 2 op 300 feet above the level of the general level, 
and some two miles west of the fnrgeson Ore Bank. It is a regular vein 
of limonilo, fibrous, radiated, manimillary and celinlar; a portion of it a 
dirty blnieb -black, earthy mass, with a disposition to break out in small 
angular fragmentB, — evidently mangaaiferous and derived by decomposi- 
tion from the carbonate of iron. The vein ie four to eight feet thick, asso- 
ciated with a heavy quartz vein, in a qaartzo-argillaceoue slate, and has a 
etrike N. 35° E., and which does not vary more than 1® to 5' from the 
vertical (towards the west). It ie remarkably pnre and will no doabt 
become valuable in the mnnnfactnre of SpUgeleiaen. The second vein 
the Ormond Ore BaTik, is in the slate belt also, and is probably a vein, 
(no exposures of it were visible on account of the illltng up of the pits). 
It has been worked quite extensively before and during the late war ; and 
the iron has a high reputation in the region. It is specially preferred for 
wagon tires, and is said to ontlast those made from any other iron. The 
vein ie reported to be 8 to 15 feet thick. The strike is N. 85° E. The 
ore is fine granalar, of a dirty brownish-red color, and mnch of it is fria- 
ble and easily falls to powder. This ore is manganiferoiis like the last, 
and is a hematite, which ie partly hydrated and limonitic, (turgite?) 

The following analyses, by Dr. Genth, will show the high character of 
these ores : 

46 47 48 49 50 

Magnetic Oxide of Iron, 92.18 69.64 82.14 86.66 88.56 

Seequioxido of Iron, 4.30 

Oxide of Manganese, 0.28 0.53 5.12 5.17 

Alumina, 0.44 0.96 

Magnesia 2.23 1.80 0.27 0.30 

Lime, 0.85 0.26 0.87 

Silica and Actinolite 4.34 23.80 4.47 1.42 0.84 

Water, 0.18 12.86 6.28 4.76 

Iron 66.75 58.44 67.50 60.66 61.99 

Dr. G. adds : " These ores contain neither sulphur nor phospboruB." 
Ko.49 contains a trace of cobalt. No. 42 is the Costner ore ; No. 48 
the Ellison ; Noa. 48 and 49 represent the fibrens limonite, and " man- 
ganiferons limonite, resnlting from the decomposition of siderite," of 
tlie Mountain Mine ; and Ko. 50 is the Ormond ore. 
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There are five furnacos on this range of orea, one on the High 
Shoals tract, — the soathern part of it, and fonr on the northern. 
Oue of these has been in operation between 90 and 100 years, the 
others SO, 60 and less, down to 12 jeara for the last and most northern, 
— the Stonewall, at the base of Anderson Monntain, hailt daring the war. 
These are all charcoal -fnrnaces, of a capacity ranging from 3 to 6 tons- 
And there are many Catalan forges, both in those and the adjoining 
conoUes, which have long supplied the local market, and with a mnch 
better quality of iron than conld be gotten in the general iron market of 
the coantry. The belt of limestone, which forme an nnfailing term of 
the King's Monntain elates through their course, lying generally about a 
mile west of the iron ore-beds, and the abundance of timber and water 
power have fnrnislied the most lavorable conditions for the cheap produc- 
tion of good iron. And the itaoolnmitic sandstone of the series furnishes 
excellent material for hearths, a " flrestone " mnch superior in durability 
to any fire bricks procurable. 

Jroft Ores of YadMn, Surry and Stakes. — The ores of tliis region 
occupy a relation to the Pilot and Sauratowu Mts. similar to that of the 
Gaston and Lincoln ores to the King's Monntain range. They are found 
along the base and among the spurs and foot hills of the range. And 
like them too, these deposits divide themsoKes into two gronps, geo- 
graphically, one in Stokes and the other in 8nrry and Yadkin. They 
are all magnetic and granular, but differ, in the two groups, in their 
mode of occurrence. In the latter case the ore is dieseminated in grains, 
for the most part throngh mica slates and gneiss rocks, and the earthy 
and rocky mattor often bears a large proportion to the ore and requires to 
be separated by stamping and washing before it is sufficiently concen- 
trated for the forge. The rock is genersHy decomposed to a great depth 
and the grains of ore are easily separated by very rude and cheap means. 
The ore-beds of this group have been long known, and have been used 
to some extent as a sonrco of local snpply of iron. They wore described 
by Dr. Mitchell in 1 842, as follows ; " There is & series of beds extend- 
ing in a northeasterly and sonthwesterly direction from the Tirginia line to 
the Yadkin Biver. There are also some beds on the south sido of the 
river." An example of this inagnotiferous gneiss, and of the mode of 
occurrence and the method of mining, concentrating and reducing the ore 
is seen on Tom's Crock, in Snrry county, a few miles northeast of the 
Pilot Mountain. The decomposed gneiss of the ore-bed has little ap- 
pearance of an iron ore, and is in fact distinguishable mainly by its su- 
perior weight, the grains of magnetite merely replacing, in varying pro- 
portions, tlie mica and hornblende of tho rock. And consequently the 
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bedd are not defined at all ; the rock ia worked in any direction where it 
18 found to pay, and the excavatkuiB are made in tho cuoit irrefi^lar and 
andefinable faabion. 

Another ore-bed and two forges (Hyatt's), arcfonnd on the west Bide of 
Ararat River, near the month of Bull Rnn Croek. Thie ore-bed is nearly 
west of the Pilot, in a light-colored elaty gneissoid sandstone. A third 
ore-bed, which has been worked for many years, known as Williama', is 
fonr miles northwest of Rockford. The rock is a bornblendic gneiss, and 
the mode of occarreoce of the ore is very much as on Tom's Creek, 
bnt it is more disposed to gather into bunches and pockets and solid 
masses. The iron made from the ores of Sorry baa a good repntation in 
the region ; they are apparently very pure. On the south side of the 
river, there ie a series of ore-beds mnning from the river in a southwes- 
terly conrse to Deep Greek, nearly across the county of Yadkin. There 
are a number of mines here, the most noted of which are the H<^n 
Mvnea. The ores are very much like those on Tom's Creek, but the 
beds are better defined, and the ore more concentrated in definite strata. 
The analyses below, by Dr. Gentb, will show the character of the ores 
of this county : 

SI S3 S3 M 55 Se S7 58 

Mag. Oxlda of Iron, 98.61 65.ST Se.lS Tl.eS 71.48 8689 70.61 T9.T6 

Ox.li.ta., 0.11 0.88 Inca trace 0.01 traca 0.18 O.St 

Oxldeol Ckjpper 0.10 0.09 0.06 0.10 O.Oi O.OS 0.16 aiS 

AlumlEa, 0.aO 0.4S 1.S8 3.40 0.68 O.Tfi 0.66 1.20 

iUgoestft, 0.86 1.W 0.19 0.10 0.35 O.TT O.BO 0.S8 

Lime, 0.46 &14 0.88 0.67 0.60 0.70 1.8* 0.83 

8mc>,AcUDoUte,Epldot(i, Ac,... 4.03 37.24 40.60 21.63 28.16 10.83 21.38 14.46 

Phosphorie Add, 0.05 0.06 tnea tnee trace 0.09 0.13 O.IO 

Snlpbnr, 0.03 traca trace tnce 

WaWr. Ac, 0.84 0.79 067 0.16 0.83 1.46 1.75 

«7.79 40.46 40.65 61.88 68.98 63.65 51.18 57.7S 

The Hobson ores, several beds, are represented by Kos. SS, 54 and 57. 
These ores have been need in the forges of the neighborhood for many 
years. The ore-beds are in tfae northern part of the county, bat others 
are found southward of them, and are repreeentod by the other analyses ; 
and the ores have also boon nsed in the blomaries of the neighborhood 
for a long while. The other beds represented in tho table are the Sand 
Bank (51), Black Bank (62), Hutehins' (55), Upper Bank (56), and 
Shields' (58). At East Bend also ia an ontcrop of magnetic ore, which 
ia coar80,fgrannlar, and more free of rocky matter than most of the other 
deposits ; bnt it has not been operated. 
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This rango of ore-beda extends southward ncross the Sonth Fork of 
Yadkin Biver into Davie coantj, where the ore still pre^erree the same 
characteristics ss in the above mentioned counties, but of the extent of 
the beds and their distribution, I have no definite information. 
The northern or Stokea group of the range lies on the east, (north) side of 
Dan Hiver, and witliin 2 and 3 miles of Danbnry. These are coDouted fur 
the most part in a group of parallel bods, in a dark to black and greenish- 
black raicaceons and hornblendie gneiss, the beds being very well defined, 
and the ore concentrated in certain definite strata, and in the case of the 
Rogers Ore Bank, it is aggregated into considerable masses of pure gran- 
ular ore, of very coarse grain. This bed is 8 foet thick and has been 
worked on a considerable scale ; and an excellent iron was smelted in the 
fnrnace at Danhury during the war. Another bed reported to be 10 feet 
thick has been opened about half a mile east of the last, and two beds, (one 
of them 4 feet thick, the other not opened), have been discovered at different 
times within 300 and 600 yards of it, on the west. The ores are all mag- 
netites, with sometimes a small admixture of hematite. The following 
analyses are by Dr. Genth : 



Oxides of Iron, 92.47 

Oxide of Manganese, trace 

Alumina, trace 

Magnesia, 0.20 

Lime 0.13 

Phosphoric Acid, 0.00 

Actioolito, Ac, 7.20 

Water, 

Metallic Iron 65.34 61.74 67.13 49.03 

The parity of these ores is conspiciions. Phosphorus is wholly want' 
ing. Some samples contain a small percentage of pyrites. Manganese 
appears as only a trace in the analyses, but it must exist in larger propor- 
tions in some parts of the bed, as epiegcleiscn is occasionally an accidental 
product. The above specimens of ore arc all from the Rogers Ore Bank. 
There is also a small outcrop of limonito in the vicinity of the Rogers 
bed, of which Dr. Genth's analyses gives the peroxide as 31.36 per cent; 
phosphoric acid 0.44. There are other outcrops of magnetic ere in the 
county, a notable one on the south gido of the Sanrat^wu Muuntaine, 
among the head waters of Town Fork of Dan River. It is evident that 
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85.09 


79.71 


67.66 


trace 


trace 


trace 


0.70 


2.27 


0.17 


0.16 


0.17 


0.23 


0.29 


0.31 


0.19 


0.00 


0.00 


0.00 


13.76 


15.66 
1.88 


31.75 
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here ie an important iron range whieh mnet beaome a centre of raannfac- 
tare for the higher grades of charcoal iron whenever transportfttion shall 
have been provided, either by railroad or by the opening of the naviga- 
tion of the Dan, which is very feasible. The proximity of the Dan Kiver 
coal beds is another advantage, which may prove of the highest importance, 
whenever these beds shall be opened. 

There are in the Mneeuni several very fine specimens of magnetic ore and 
micaceoDS hematite, from (Forsytbe coanty.) the neighborhood of Salem> 
south and west ; which make it probable that tliore are valuable ore de- 
posits in that section ; but no definite information of thctr extent is in 
hand. 

Iron Ores of Burke, CaldioeU, i&e. There are many valuable beds of 
limonito in a ntngc extending in a northeast direction from the northeast- 
ern foot-hills of the South Mountains into the Brushy Hoyn tains, — from 
Jacob's Fork of Catawba River, near the eastern border of Borke, across- 
the Catawba, and by way of Quupowder (3reek, to the waters of Middle 
Little River near the eastern border of Caldwell ; and beyond, near 
Rocky Creek, in Alexander, and even on the northern slopes of the 
Bmshy Mountains in Wilkes, the same ores occur, being un distinguisha- 
ble in appearance, and of identical lithological relations. These ores 
are associated with the peculiar kyanitic hydro-mica schistB, and purplish 
paragonite schists, which characterize the region. 

' There is a bed near the town of Hickory, reported to be 5 or 6 feet 
thick ; and 3 miles west, at Fropst'e, are a nnmbur of pits from which a 
qiiantity of ore was obtained during the war ; and at the distance of 6 
miles, on the lands of Mrs. Townsend, a bod was opened some thirty 
years ago, and the ore, in considerable quantities, smelted in the Shuford 
furnace in the neighborhood. The beds are not exposed in either of these 
cases, the pits being filled up. The ore was mixed with the magnetite- 
obtained from the Barringer Mine near Newton (already referred to), andl 
the iron so made is reported to have been of good quality. 

Iron was also made on Gunpowder Creek, Caldwell county, 30 or 40 
years ago, from a similar series of limonite beds. The qnanttty of uro is 
reported as large. The beds on Middle Littio River. 12 miles southeast 
of Lenoir, were worked nearly 50 years ago, and the ore hauled 7 miles 
to Beard's furnace, un the Catawba River. The outcrops are traceable 
on the slopes of Mclntyre's Mountain and Bald Mountain, near Mr. 
White's, on Miry Branch, for a distance of 2 to 3 miles, the outcrop on 
the former being about 3 or 4 feet, and on the latter 8 or 10 ; and it is 
reported that at some points the thickness is more than double the above 
figure. There is every surface evidence of abundance of ore. Being a 
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inoDntainons T^on, timber for fnel ie abundant, and water power also ; 
and the proxtmit; of magnetites and hematites, to be presently mentior- 
ed, completes a very favorable combination of circnmstaDces for the ee- 
tablisbment of iron manafactareB. 

Specimens, of magnetic ore are of frequent occurrence in Burkecoanty, 
and the western part of Catawba, of which there are several very fine 
examples in the Masenm, — sent, one from a point near Hickory, and an- 
other from nearHoTganton, &c., but nothing is known to me of the 
quantity or special mode of occurrence. On Steele's Creek also in the 
northwestern part of Burke county, there is an outcrop of magnetic and 
hematite ore of tho best quality. The bed or vein has not been exposed, 
anci the quantity cannot be safely conjectured. It occurs on a spur of 
Brown Mountain on the land of Mr. Estes. Limonite also occurs in 
Brindletown, among the spnrs of the South Monntains. 

A bed of superior magnetic ore occurs on Warrior Creek, not far from 
Patterson, Caldwell county, and within a mile of the bend of the Yadkin 
River. It is traceable hundreds of yards by large surface fragments of 
a fine grained heavy metsllis ore, remarkably free from rocky admixtures ; 
and a similar ore is reported as occnrring in large mass a few miles west 
on Mulberry Creek. Another very tine ore, a shining metallie, slaty 
hematite, of groat pnrity, is found a few miles above on the spurs 
of the Blue Kidgo, flanking the Yadkin Kiver, in a cove known as 
Kichlands. The smooth faces of the slaty masses of ore, as well as of 
the walling slates, are sprinkled quite thickly with small sliining octahe- 
dral crystals of magnetite, many of which have been converted into 
hematite, constituting a fine example of mariite schist. The bed at this 
point outcrops only a tow inches in thickness, among the thin bedded 
and shaiy, argillaceous and arenaceous micaceous slatcsofLinville, which 
show themselves in force along the flanks of the Blue liidge in this sec- 
tion. The analysis of this ore, by Hanna, is as follows : 

63 

Sesquioxide of Iron, 96.1^ 

Sniphtde of Iron, O.Oft 

Sulphuric Acid, O.Ol 

Phosphoric Acid, , O.OO 

Manganese, trace 

Silica, 2.25 

Alumina, , 0.87 

Water, Ac., 85 

MetaUic Iron, 67.83 
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In the eamc neighborhood, on the ftrm of Mr. J. Curtis, on the batiks 
of the Ytidkin Kiver, 7 or S miles above Patterson, ta a Imiivy ledge of 
titaniferous iron ore in a masBire, granular, talco-chloritic gneiss of a 
light greenisli-grgy color. The ledge is exposed in a cliff rising slieer out 
the river, and again in the steep face of a hill 150 yards distant. The 
expoeurc is not less than 12 to 15 feet thick, and the surface is covered 
with heaps of angular fragments of all sizes, np to a hundred ponnds 
and more. The bed also contains a small proportion of sesqtiioxide of 
chrominm, amounting, according to Hanna, to O.IO per uenl. 

Some 10 or 12 miles northeast of this point, on the flanks of the Blue 
Ridge, near Cook's Gap, iu the edge of Watauga oonnty, occurs another 
outcrop of the specular (martite) schist of Richlande. The bed at this 
locality, which ie called Ball Baffin, is reported to be 3 or 4 feet thick at 
the outcrop, and the neighboring and enclosing rocks, granular qoartzoae 
schists and other characteristic schists and sUtes of the Linville belt, are 
often Impn^nated, a» woU as the ore schist itself, with fine to coarse crys- 
tals of magnetite and martite. The ore so exactly resembles that at liich- 
lands that it is impossible to distinguish them. There is also an outcrpp' 
of limonite near the eame point, of which the.Museum contains a speci- 
men, bat I have no information of its extent. The quality of this ore is 
eo high as to justify an exploration of this promising outcrop, and indeed 
of the whole range ; which however does not atop at this point, hut fol- 
lows the line of the Blue Ridge for a distance of 75 miles, showing itself 
ia the notable magnetiferons and raartitic schists of Fisher's Peak, near 
the Virginia line, on the Surry-Alleghany border. 

In McDowell county there are several Iwda of limonite. These are 
mostly aggregated along the top of Linville Mountain, southern part, and 
the western slope, near the foot, and in the spurs of (he southern end. 
One of these ore-beds was worked by Mr. Conolly twenty-flvo or thirty 
years ago. Another bed, Fleming's, was^ opened also, 2 or 3 miles 
south of Linville, on the slope of Graveyard Mountain ; the thickness 
appeared to be 2 to 3 feet. These Linville limouites made an inferior 
iron when worked alone ; but mixed with the magnetites and hematites 
of the region, they w«i<Id become available for the manufacture of good 
metal. There are orca uf the last named species in the Linville Kiver 
region, of which however, I have seen hand specimens only. 

The limestone beds uf the same belt, in North Cove and along the 
flanks of Linville, are conveniently located for furnishing a flux, and the 
forests of these mountains will furnisli indefinite quantities of fuel. 

Ore Mountain, one mile west of Swannanoa Gap, (and therefore just 
over the Buncombe line), is named from the occnrrence on its flanks of a 
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bed of limouite, 'which doubtless belongs to the iroD ore range of Linville. 
The bod is not toU exposed, but 3 or 4 feet of thickness are visible on 
the steep escarpment, and large masses wliich have broken off, are fallen 
down to a lower point on the slope. 

Iron Ores of Mitchdl and Aah^, — In Mitchell connty is found one of 
the most remarkable ironore depoeits in North America. It lies on the 
western elope of tho Iror. Monntain, (a part of the G-reat Smc^ ninge)i 
in Uie northeast corner of the county, 3 miles from the Tennessee line, and 
about a mile from the rapid torrent of Elk Biver, the principal af&aent of 
the Watanga. It has been long known- as the Cranberry Ore Bank, from 
Cranberry Creek, which flows at the foot of the steep monntain spurs, on 
which it outcrops. The prevalent and characteristic rock of the moun- 
tains in this locality is hornblende slate and syenyte, and it is on the 
northern margin of a mountainons ledge of snch rocks, that the ore-bed 
occurs, gray gneisses and gneissoid slates coming in beyond in immediate 
eucceseion and association, in part. 
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Cranberry Of^ SunJ^ 

Tlie ore is a pure magnetite, maseive aod generall; coarse-graniil&r, 
and exhibits elrong polarity. It is associated vitb pyroxene and epidote, 
in certain parts of the bed, as Ehovn in the appended diagram. The 
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ateep siope of the monataiD gorge find ridges which the bed occnpies, are 
covered with blocks (tf ore, often of hundreds of poands weight, and in 
tattoj places, bare vertical walls of maanve ore, 10 aod 15 feet tbiok, are 
exposed, and the treneheB.aad. opeo diggings, whieh are scattered, vith- 
oat order, over many acres mT sur&ce, every where reach the solid ore 
within a few feet of the enr&ce. The length of the outcrop is about 
1500 feet and the breadth 300 to 800,-600 in the eoction given in the 
diagram. A largo quantity of ore has been quarried and smelted here 
during the last two or throe generations, but no mining has been done, 
the loose and partly decuiiiposed and disintegrated masses of ore and 
magnetic gravel mixed with the surface earth, having been preferred by 
the ore diggm, as being more easily obtdned, and mncb more readily 
stamped and grannlated for the forge fire. The quality of the ore will 
best bo seen by reference to the following analyses : 

64 65 . 66 67 6S 

Magnetic Oxide of Iron 94.S7 91.45 85.69 80.77 91.89 

Oxide of Manganese, 0.26 0.06 0.24 1.42 0.32 

Alumina, 0.42 0.77 0.11 0.53 1.03 

Lime, 0.43 1.01 0.72 1.06 

Magnesia, 0.36 0.53 0^ 0.23 

Water, 0.44 1.53 8.21* 1.15 

Silica, Pyroxene, &C-, 4.16 5.74 11.48 9.08 4.02 

Solphur, 0.26 

Phosphoric Acid, trace 

100.00 100.00 100.00 100.00 09.95 
Metallic Iron 68.34 66.22 61.98 68.49 66.53 

The first four of these analyses are by Dr. Oentb, who saya " the first 
three samples contain neither titanic acid, nor pbosphorns and snlphnr, 
the fonrth contains a trace of phosphoric add." 

No. 68 was made io 1S69, by Prof. Chandler, of Columbia College, 
New York city, who remarks : " This is the beet iron ore I have ever 
analyzed. It is very rich in iron and very free from snlphnr and phos- 
phoms." The smiths and farmers of the r^on will use no other iron, 
if the Cranberry can be had, and they williugly pay fitty |Mr cent more 
for it than any other in the market. The ac^ness and tonghneis of this 
iron ia very remarkable, and its tensile strength, as tested by the United 
States Ordnance Department, ranks with that of the best irons known. 
The blooms from the Cranberry fwges have been extensively used in 
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Baltimore for boiler iron, Riid commaDded fifteen dollars a ton above the 
market. In qaallt; it is nnsnrpassed by any iron in the world. And in 
regard to quantity, the bed mush exceeds the great depoeits of Missonri 
and Kichigan, and at least eqnals anything in the Ohaitiplain region. So 
that it has not probably an eqnal in this ooontry. It has been recently 
sold to one of the leading iron manufacturing companies of Pennsylvania, 
for |17S,000, and when they shall have completed the branch railroad, 
thirty miles in length, from the ore to the East Tennessee & Yit^inia 
Kailroad, no doubt the iron world will begin to hoar of the <lepo6it in a 
practical way. 

The topographical sketch of this ore-bod was taken rapidly and roughly, 
with a mouDtain level and pocket barometer, and of course lacks accuracy 
of detail, bnt the main features and iii^isuremeuts are approximately 
exact. The epidote is not entirely coniined to a single stratum, or part 
of the bed, being mixed to some extent with the pyroxenic rockygan^^ue 
which most abounds towards the western side of the vein. 

There are other magnetic ore-beds in the neighborhood of less extent. 
One is said to occur along the face of the same (Iron) mountain between 
one and two miles eastward : and several others at the distance of six to 
ten miles in a southeast direction. Northwestward also, beyond the State 
line and within a few miles of it is a nnmber of ore-beds, mostly mag- 
netic — one limonite; indeed it is evident that there is an extensive range 
of iron ores in this r^ion, which are of the highest quality, and must one 
day attract a large capital for their development. Peposits of ore are also 
found in other parts of the county ; but like the . last named, they are 
known only by their outcrops. One of these is a bed of magnetite, on 
the lower elopo of Little Yellow Mountain, at Flat Rock. The ore is 
quite like the Cranberry, of eqnal pnrity apparently, and etrous;ly polaric. 
Some large blocks are found on the surface, weighing several hundred 
pounds, bnt no vein or bed of more than one or two feet, has been ex- 
posed by the slight effort at trenching recently made. Frequent speci- 
mens ofmensccanite are alsofonnd at the eamo locality. 

A bed of liinonite occnrs three or four miles northwest of Flat Rock, 
recognizable by a profusion of surface fragments, but no explorations have 
been made. On Rock Creek, beyond Eakersville, at the foot of ilie 
great Roan Mountain, are also several beds of magnetic ore, of which 
hand specimens resemble the Cranberry ore, and the geological associa- 
tions are also the same. Of the size of the beds I have no definite infor- 
mation, except in regard to one near the mouth of Big Bock Creek, where 
a little trenching has been done, and a few small veins or beds of irregu- 
lar shape, and one or two feet thickness, were touched. The rock is 
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gneiBS, ejenite and dolerj-tc, tnnch decomposed euperficially. Other 
larger deposits are said to exist Dear the bead of the same stream. Near 
Bakersville, also, I have seen email outcrops of limonite. 

In Ashe county, in ihe northwest corner of the State, there are some 
important ore deposits, on the waters of North Fork of New River. 
They lie chiefly north and northeast of Jefiereon, on Horeo Creek, and 
Helton Creek. On the former creek there are two beds of ore, both 
coarse, grannlar, higtily magnetic and polaric, in gneiss and syenyte. 
Tho gangiie is largoly pyroitene and epidote. One is on a high monn- 
tainoiis ridge,- some 500 feet above, and on the west side of the creek, and 
two miles from the river, at Hampton's ; the other on the east side, at 
Grayhill's. Both arc traceable many rods by niinierons surface fragments 
which indicate beds of considerable extent. 

On Helton, six or eight miles east of the last, arc still larger deposits, 
of very pare magnetic ore, which has been long need in the forges of the 
neighborhood. The ore is a coarse-grained and very pare magnetite, one 
of the beds of which is reported to be eighteen feet in thickness and 
another nine feet. This is manifestly an iron region, and worthy of a 
thorongh investigation. 

There are many other localities in this region from which hand epeci- 
meoB have been brought to the Mueenni ; as for example, Cove Creek in 
Watauga, which has furnished both magnetite and limonite, and the neigh- 
borhood of Flat Top Mountain, where a titaniferons ore is found. 

Iron Ores of the French Broad. — There are several localities on the west- 
ern slopes of the Black Monntain, on the head watet^ oi Ivy, in the eastern 
edgeofHadison where magnetite is fonnd in considerable stirfHccmitsses, 
thongh no explorations have been made. A bed also of titaniferoiis iron 
occurs here near the public road, and abont midway between AEhville and 
BnrneviJte. The prevalent rock of the region is gneiss, with much horn- 
blende slate and syenyte. There are many fragments of this ore of con- 
siderable size along the steep slope of a monntain spur. It is very hard, 
Inatre resinous, color black, fracture subconchoidal. The Hualysi^ is iis 
follows (Hanna): 

Titanic Acid, 37.88 

Protoxide of Iron, : 87.06 

Sesguiosidc, 11.03 

Sesquioxido of Manganese, 0.89 

Alumina, 9.51 

Lime, 2.57 

Magnesia, 0.93 
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Sulphnr 0.09 

Fhospboric Acid, trace 

Water, 0.15 

Silica, 0.83 

100.94 

On Bear Creek below Marshall, near the French Broad, there are sur- 
face frKgmenta of magnetite in hornblende elate, but no rein or bed has 
been exposed. On the eastern fork of BigT^urel there is a large ontcrop 
of a slat; granular magnetite at Mre. Norton's, and near Jewel Hill s bed 
or vein of epeciilar hematite in a reddish felepathicgneii«, theorosaidto be 
abundant. Abont 5 milea we&t of Ashville a bed of limooite of several 
feet thickness has been opened. There are band epecimens of magnetic 
ore in the Mnaeum, brought from the eastern part of Buncombe county, 
but no outcrop has been reported to mo. There is a range of limonite 
ore-beds BBsociated with the limestones of this county, which follow them 
from Cane Creek across and up the French Broad into Transylvania. 

Id Haywood conntyl there is a larger massive outcrop of graoalar 
magnetite; it is in the northeastern part of the county on Wilkins' 
Creek. The bed is no doubt large, from the boldness of the ontcrop, 
which projects in largo niasees above the surface. 

There are also magnetites and hematites in various localities of Jack- 
son and HaooD counties, some of which are rept'esented in the Mnscum 
by very fine specimens, and the deposits are reported to be extensive, but 
as no iron has been made in those counties, there has been no occasion,, 
for their development. Mr. Smith has some obaervations on the ores of 
this section in the Appendix, p. 11& et seq., to which the reader is re- 
ferred. 

Iron Ores of Cherokee. — There is no other connty in the state which 
contains so mnch iron ore as Cherokee. It is all however of one species, 
limooite. The marble beds of Valley Kiver and Notteley River are 
everywhere accompanied by beds of this ore. There seem to be gen- 
erally 2, S and 4 parallel beds of it, one cr two of which are frequently 
slaty and micaceous, — a limonitic mica slate, and the others cellular con- 
cretionary, &C., and (the ntoet western, generally) ochrcous. The breadth 
of this iron and marble range is 2 to more than 3 miles. The trongh 
which has been scoopbd out by the rivers, in a northeasterly and sonth- 
westerly direction, owes its existence to the destructible beds of limestone 
and their assooiated soft mioa-echiste and hydro-mica slates and shales, 
which occupy this tract. The direct valley range is about 24 miles in 
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teogtb ; aud tbero ia bifurcatioa of it, at a point 6 or S miles above Mur- 
phy, one branch porsaing a more Bontberlj course, by way of Poaehtree 
Creek and Braeetown Creek, making the whole iron range of the connty 
above 30 miles. 

The inoBt commoD and characteristic terms of the series, in cross sec- 
tion, are, connting from the northwest, slaty gneiss and mica schist, limo- 
nite, steatyte, marble, limonite, slaty qnartzyte, slaty limonitc, iiiica- 
ecbist and slaty gneiss. 

At several points there are two or three rednpliuations of the marble, and 
there are commonly intercalations of mica schists and hydro-mica slates 
between the difiercnt terms of the series. The section at Yalleytown 
shows two parallel beds of limonite on the elope uf the mountains to the 
soDth, these beds being sometimes not more than 100 to 200 yards apart ; 
the marble lies in the valley, and the slaty talc beds to the north side of 
the valley, and a bed of ochre north of that, ontcropping in Paint Creek, 
6 to 10 feet wide. There are here two or three parallel beds of marble. 
Lower down, at the Parker Mine (gold), and across by the Taylor place, 
are, tirst, the 2 beds of limonitc, some 200 yards apart ; then the valley, 
with its marble and steatyte, with an outcrop of limonite to the north. 
This is nearly half way between Valleytown and Mnrphy. At Colbert's, 
the quartzyte ridge appears with iron beds on both flanks. This is 6 to 7 
milesabove Murphy, where some rude mining has been done for iron ore 
quite recently, and much more and more systematic mining in ftncient 
times, by no one knows whom or for what purpose. There are still visible 
shafts more than a hnndred feet deep, which are said to have been ap- 
proached by drifts, of which some signs of the entrance still remain. 
The marble here comes next the iron, to the oorthwest, and then the 
steatyte. The latter appears of nnnsiially fine quality in a large.bed 
near by, at Mrs. Leatberwoods. At Mrs. Hayes', the quartzyte appears 
with its northern bed of limonite, followed by the marble, talc and another 
bed of limonite. At several points between this and Murphy the same 
terms of the series are discoverable. Abont one mile nortii of Mnrphy 
the quartzyte forms a high ridge, having the two beds of limonite, one 
on either flank, that on the northwest very fine and 25 feet thick. From 
this point much one has been obtained for the supply of the neighbor- 
hood forges, chiefly the one on Hanging Dog Creek, The iron was repu- 
ted of very good quality. Beyond this bed of ore in the same section, is 
the marble and talc of " No. 6." 

At one-half mile below Murphy there seem to be four limonite beds 
with a small outcrop of the quartzjte, the marble occnpying the middle 
term of the section. One of these beds may bo seen in Uie streets of 
32 
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Murpby ; bnt half a mile below, are two line outcrops, indic&ting the 
preecneo uC immoiise qiiantitica of ore. Taking the coiiree of the Not- 
tetey to the soiith west ward, the two limonite beds, with interveniog 
quartzjte, appear near the Dncktown road about 5 miles from Mnrphy, 
and there is a largo outcrop aleo at the bridge, 6 miles from Mnrphy. 
There is a Urge quarry of steatyte within the same distance. Ascending 
the Hiwassee from Mnrphy, on the south bank, at the distance of about 
2 miles, and after passing a heavy bed of slaty gneissoid quartzyte, is s 
large bed of limonite; and beyond this, other qnartzose gneisses, much' 
veined ; then a second bed of the ore, after which come hydro-mica slates, 
and at Z miles, (Martin's), white marble. Half a mile beyond is s fine bed 
of limonite 10 to 12 feet thick, which has been worked to some extent, 
and a tew hnndred yards further, is a bod of blue marble, which is re- 
ported to occur also on Brasstown Creek. The etcatyte does not show 
itself in this section, being concealed by superficial deposits, bnt in 
another section a little north (lees than 2 miles,) it comes in as a brown 
spongy decomposed massive talcose rock just west of Garrison's, the 
marblo and iron ore appearing on both sides of it at Garrison's, and west 
of the ledge ; this last being an ocherons bed, associated with quartzyte. 
Eastward of Garrison's, on this section, at Williams', the marble appears, 
and at Southard's, both marblo and limonite; and the marble and iron 
are reported as outcropping again at Coleman's, on Little Brasstown 
Creek, the marble here having a greater thickness than at any other 
point, many hundreds of feet. The last outcrop in this direction 
of the marble and limonite is near Peaehtree Creek, between 7 and 8 
miles from Murpby. So that here the beds must have suffered much and 
rapid folding or faulting. 

These beds of oro are traceable northwards to within two miles of the 
Yalley Kiver'bods near Mrs. Hayes'. The quantity of ore in this 
county is therefore immense, and very widely distributed, and the forests 
of the mountain slopes furnish nnlimited supplies of fuel, while the 
marble is at hand everywhere for fiaxing. The quality of the ore may 
he inferred from the following analysis by (Chatard for) Genth, of s 
large mass obtained from tho open cut a mile north of Murphy : 

Sesquioxide of Iron, 85.69 

Silica, 1.50 

Water, 12.81 

Metallic Iron, 59.98 
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Tlie above deacription of the Cherokee ore beds is made from the ab- 
■brcviated notes of a harried exploratioo made several years ago. These 
tine ore ranges are emiDently worthy of detailod atudy and mapping ; and 
it is hoped that before loug some additional investigation may be made. 
Prof. Bradley has recently pnblished some very interesting notes of ob- 
servations and measurements on different parts of the range, in the 
American Jonrnal of Science, and it is hoped he will pursue the subject. 

This completes the description of tho Xorth Carolina iron ores, as £tr 
as my investigations and information Iiave gone. There remains much 
ro do to complete the chapter ; there are many blanks to fill, and whole 
counties, of wliicli little is known, except that they contain iron ores. 
My work has been necessarily limited to the stndy of such ore beds as 
liBve happened To be opened, and of conrse these are but a small propor- 
tion of the ivhoie, in a region always wholly devoted to agricnltiire and 
eindioiisly eschewing all sorts of mannfactnring. A map of the iron ore 
deposits I'f the State, as far as known, is a desideratnm which it is hoped 
will be supplied in the next volume. 

It may be worth while to add here, ae a sort of appendix to the 
chapter, an analysis by Dr. Genth,of a sample of apathie iron from Conrad 
Hill, Davidson connty : 

Oxideoflrou, 47.70 

Oxide of Manganese, 2.06 

Magnesia. 10.77 

Lime, 0.63 

Carbonic Acid, Water &c., 38.84 

Metallic Iron, 37.10 

This spathio ore, (siderite), is found in many of the mines of Cabarrus, 
Kowau and Davidson, and in some of them in large qnantities. At the 
Cosby Mine in Cabarrns, an immense heap of it has been thrown ont in 
mining for copper, and it is contaminated by the presence of copper 
pyrites. 

2. CopPKE Ores. 

For obvious reasons, there has been little mining done in N'orth Caro- 
lina since the war, and so but little has been done in the way of re-open- 
ing old or discovering now copper mines. Dr. Emmons brought down 
the description of enterprise in this direction pretty nearly to the date of 

L.iqmzecbvGoO'^lc 



272 OBOLOGY OP SOBTH CABOI.IHA. 

the warj and as few of the mines which he described have been worked 
eince, there is no need to go over the ground. To this remark there are- 
a few exceptions. One of the mines of GoUdford conntf, the old Gardi- 
ner Uill Mine, was re-opened and worked down below 300 feet. The ore- 
wae still ver; fine copper pyrites, and the vein is reported as holding out 
well, but for some reason, the working has been abandoned. The Em- 
mons' Hine also, more recently called the Davidson Mine, was re-opened 
and worked for several years by a Baltimore company, but has been 
abandoned for several years, do doubt because it did not pay. This vein 
is on the same line with Gold Hill, in the argillaceous and chloritic and 
talcoid slates of the western border of the great central Huronian belt. 
It was worked down to a considerable depth and very complete works for 
the concentration of the ore were erected, and much ore shipped to fialti- 
more. But for two or three years thoy have been idle. 

The Clegg Mine also, in Chatham, was re-opened since the war by a 
northern company and extensive works were erected, and the vein fol- 
lowed down to 200 feet, but everything has been abandoned for some 
reason, for these two years. 

The vein is quartz, with copper pyrites in tnlco-argitlaceons and talco- 
quartzitic slates. Much of the veinstone, in depth, is a talco-siliceous and 
argillaccons breccia, of a gray and bluish mottled appearance, together 
with a dark blue jaspery quartzitic roek. The vein is traceable for hun- 
dreds of yards through the forests by large outcrops of white quartz. 
The thickness of it in the workings was reported as ranging from three, 
or four to six feet. Galcspar, in hexagonal prisms, occnrs in the vein, and 
also in curved plates, enclosing masses of bituminous coal. The mine has 
also famished fine specimens of aznrite. 

I had never an opportunity to explore any of these veins, while opera- 
tions were going on, although such opportunity was sought, and so I do 
not venture to give any detailed descriptions, which would be only at 
second hand. There are, however, several copper mines in the western 
section of tlie State, which although opened before the war, are not men- 
tioned by Emmons. The chief of these are in two ranges, one in Jack- 
euri and Baywood counties, the otlier in Ashe and Alleghany. ' Those of 
the former I visited shortly after the war, when, of course, little was to be 
seen. The copper belt occupies the middle portion of Jackson county, 
from the headwaters of Tuckasege river northward to Scott's creek aud 
Savannah creek, a region which is characterized, geologically, by the 
prevalence of hornblende elates, and gneisses and syenytee. The princi- 
pal points where mining operations have been earned on are Waryhnt, 
<jQl)owhee and Savannah, although work has been done and symptoms 
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of the presence of copper discovered at many other places, as Sliell Kidge, 
Scott's Creek, Sugarloaf, Panther Knob, Wolf Creek, &c. The first 
named uf the above minea, Warybat, bad been opened by a shaft said to 
have been 100 feet deep. The mine is on Waryhnt creek, abont six milee 
■southeast of Webster; the vein was described as five to eight feet thick, 
the ore copper pyrites, with the usual carbonates and silicates near the 
surface. The rock is a tongh, grayish syeiijtic gneiss. The Cnllowhee 
mine is on Cullowbee mountain, southwest of the former, and at 
an elevation of several hnndred feet above it. The rock is a gray 
j^neiss, with hornblende in immediate association with the vein. The 
thickness of the latter is estimated to be about eight feet. The 
«re is copper pyrites, but too much weathered to allow an estimate 
of its richness. The vein was not well exposed, and so no mionte 
examination conld be made. A similar remark may bo made in regard 
to the Savannah Mine, nine miles west of Webster, on Savannah Creek. 
The rock hero is a massive coarse gametiferons syenjte, and the vein 
About nine feet thick. The ore is copper pyrites, but no freeh surfaces 
were sxposed, and therefore no good specimens conld be procured for 
analysis. My impression of the Cullowbee and Savannah Mines was that 
' they arc very promising and well worthy of the attention .of capitalists. 
Of the Waryhnt I could form no opinion, because it was not accessible. 
There is in the northern part of Haywood county a copper -mine, near 
Wilkins' Creek, where two shafts have been sunk and a drift of 75 feet 
■out; but the vein was not accessible. Tliere was however a very formi- 
■dablc outcrop of goaaan, indicating a large vein. For further informa- 
tion of this mine, as well as of others belonging to this range, I refer to Mr. 
'Smith's paper in the Appendix, p. 112. 

Of the other copper range, in Ashe and Alleghany, one of the most 
notable localities is Elk Knob and its spurs, within a radius of three or 
four miles. The prevaleiit and characteristic rock of this mountain and 
region is gametiferons hornblende slate, with gray gneiss. The Elk Knob 
Mine is on the northwest slope of the mountain, at an elevation of some 
4000 feet above the sea. The vein which cropped out in a deep ravine, 
was insufficiently exposed ; bnt it is evidently not less than six or seven 
feet thick. The rock is a dark gray gneiss. The ore at the surface was 
mostly iron pyrites with a moderate admixture of copper pyrites. At 
the soniliem base of the mountain the Miller Mine had been opened, and 
a shaft sunk 60 feet, and some line specimens of caleho-pyrite were still 
obtainable among the rubbish, but nothing can be stated as of my own 
•observation, as to the character or size of the vein. At other points on 
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the slope of the monntaiD are promising outcrops of goasau, but no ex- 
ploratioHB of them had been made. 

The Peach Bottom Mine ia in the western part of Alleghany connty 
on £Ik Creeic, and not far from New River. This mine had been opened 
before the war to a depth of 150 feet, and works erected for the prepara- 
tion of the ore for market; and during the war several hundred barrels 
of fine ore were sent to Petersburg. The shiift was full of water at the- 
time of mj visit. The ere is calchopyrite, with a little galenite. The- 
rock is a gray soft decompouable gneiss. 

Gap Creek Mine is situated in Watauga county, near the southern 
border of Ashe, and about 3 miles from Deep Gap. This is a quarlz. 
vein, or rather a gronp of them ; the principal one carrying variegated 
copper, with a little chalcopyrite, malachite, chrysocolla, specular iron, 
pyrite, together with visible free gold and silver. The vein is in a large 
body of hornblende elate, though the prevalent rock of the section is a 
gray gneiss, with a strike N. 60° E., aud dip southeast 40°. The vein is 
a true fissure, with a direction N. 35° W., dip northeast 45°. Dr. Em- 
mons, who visited the mine when it was open, eays : " This is a true vein,, 
and has a perfect regularity in direction as well as in its walls." " Th& 
width is variable, being 18 inches at the 6urface,and from 12 to 24 inches 
St different depths below ground." The ore was analyzed by' Mr. 
Manross, who reported " gold 1 J ounces and silver 18 ounces per ton of 
mixed ore and rock," 

The most remarkable vein however in this range, and indeed in the 
stale, is at Ore Knob in the soutlieast corner of Ashe, near the top of the 
Blue Kidge, and about 2 miles from New River, This mine was opened 
before the war, but not explored to any depth or witli any system, and 
its real character was not developed until about two years ago, when it 
was purchased by the present owners, the Messrs. Clayton & Co., of Bal- 
timore. These gentlemen have opened the vein by a series of shafts and 
tunnels, and have been repaid by the discovery of a body of ore which. 
is not equalled at any mine I know of outside of Diicktown. The accom- 
panying topographical chart and section will show the relations of things- 
and the extent of the operations better than any descriptioTi, The chart 
was made frocn observations taken last autumn with a Locke's level and 
pouket barometer and compass, and the section is a copy kindly made for 
me from the working section in the office, by u young civil engineer, Mr. 
Raht, of ihe Rensselaer Polytechnic School, who happened to be present. 
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The rock of the region is a gray (aud usiiallj) tbin-bedded gneiss, 
with iitica schists and slates. These liave a prevalent strike a little 
eas^ of northeast, and dip east at a tolerably high angle; tboagh 
botb dip and strike are snbject to considerable variation. The walls 
of ,(hc copper vein are raicaceons gneiss and mica slates, with a 
atrike N. 57" E., and dipping southeast at an angle of 40° to 45°. The 
copper vein is coincident in strike with the rocks, bnt is vertical, cutting 
across the strata in dip, so that it is a trciefissnre vein, and not bedded, like 
those at Dncktown. It is traceable by an outcrop of gossan for more 
than a mile, and has been proved by trial shafts and trenches for nearly 
2,000 feet. The breadth of the lode varies from about 6 feet to Ifi feet, 
(is stated to measure 20 in some cases), averaging about 10 probably. 
Seven shafts have been sunk vertically in the vein, and levels driven, at 
the depths of 90 and 1$0 feet, these shafts and drifts often not touching 
either wall ; so that the vein is opened for a linear distance of 650 feet 
There is, properly speaking, no gangue etone, the whole breadth of the 
fissure being filled with ore. The gossan, which is decomposed oxydised 
ore, extends to an average depth of over 50 feet in the different shafts, 
the lower half containing however a valuable percentage of copper in the 
form of oxyd and malachite. Below this level of oxydation, the ore is 
suiphuret of copper. The quantity of ore removed in the mere process 
of opening the mine is very great, (estimated at over 3,500 tons), as there 
was no loss of work, every foot of excavation being represented by ita 
equiratent of ore on the snrface. Some parts of the vein contain small 
portions of magnetite, quartz and garnet. Dr. T. S. Hunt had examined 
the mine a few weeks before ray visit, and I give hie analyses of the ores. 
He says: " Two samples of the gossan, taken at distances of two or throe 
feet above the siilphurets, yielded respectively 14 and 22 per cent, of 
copper. It is evident that a large proportion of this gossan can be treat- 
ed advantageously for copper." Of the nnaltered portion of the vein, 
he says: " Some parts of the vein are filled with copper pyrites, mixed 
with more or less magnetite, and yielding in difierent specimens 17 to 22 
per cent, of copper, while a larger portion consists chiefly of an impure 
variegated ore, giving in different assays, S5, 39 and 45 per 3ent. of cop- 
per." " An average sample of fresh and undried ore from a large pile 
gave 25 per cent., and another from a large pile, chiefly of iron-black ore 
gave 36 per cent, of copper." The average of the ores which were un- 
dergoing reduction in August, 1874, was estimated by Mr. Clayton to 
range between 12 and 20 per cent. 
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The mine being Eitiiatcd at tli« distance of" 40 milee from the nearest 
railroAd depot, (Marioo, V«.), it whb desirftble to reduce the ores on the ^ 
spot. For this purpose the ])roceBe of precipitatioQ, by the method of . 
Hnnt & Dooglflss, hua boeD adopted, and the works were turning out I 
daily 2^ tons of " cement copper," yielding 75 to 80 per cent, of the 1 
metal. Preparatioiie were making; to erect furnaces for smelting the ' 
uement copper, and thus saving an additional item of cost of transport, by 
hauling only the pure pig copper to the railroad. The furnaces I am in- 
formed have been erected and all the operations of reduction are com- 
pleted on the groimd. Preparations >T'ere also making to double the ca- 
pacity of the reducing works, which when completed will place Ore 
Knob among the leading copper mines of the world. To carry on these 
large operations, which la done by the employment nf the labor which 
the region itself furnishes, a considerable town has already sprung up in 
the wilderness, and a market has been created for all that the region can 
produce. 

The intelligence, skill and energy displayed in the rapid and sncccBsful 
development of this magniijcenl properly are bej-ond all praise, and have 
well merited the splendid ret-ults which are already more than in sight. 

It is very unfortunate that a proposition from the same enterprising 
gentlemen, the Messrs. Clayton, father and son, was not accepted by the 
owners of the Elk Knob Mine. The whole region, and the state even, 
wonld feci the impulse of this activity and reap the most direct and varied 
benefits. 

It is aot improbable that this very decided success may lead to further 
investments in the great copper range which extends, with interruptions, 
from Ore Knob to Duektown, including Elk Knob and the promising 
veins above mentioned in Jackson and Haywood, 

I add some general notes by Dr. Genth, which were published in the 
Journal of the Franklin Institute, Philadelphia, in 1872. They are the 
result of extensive observatiuns made by this eminent minerolagtst, both 
while he was assisting in the Geological Survey in 1871, and dnring sev- 
eral years of residence and exploration in the mining districts of the state 
in former years, when mining operations were carried on very widely and 
on a large 8<!ale in all directions: so that his opportunities for intimate 
and extensive acquaintance with the history of mining among ns, and 
with the range and character and peculiarities of the mineral veins and 
ore deposits of the state, are unsurpassed. 

Copper. — " Copper ores have been found in many localities throughout 
the state, in the veins of the old guci^eoid rocks, as well as in the more 
recent slates, and even in the triaseie formation. 
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The principal ore is ehalcopyritc or copper pyrites ; and there is every 
reaeon to believe that mtfny of the mines reqnire only a fuller develop- 
ment to enable them to furRJeh lar^ quantities of valnable ores. 

Many of the gold veins are associated with pyrJtic ores, and in fact 
almost all the North Carolina copper mines in the central oounties have 
first been worked for gold, and there are hardly any mines in Guilford, 
Cabarrus and Mecklenburg Counties occurring in the gneissoid and syen- 
itie rocks, which do not show strong indicatious of copper ores. 

When mining operations receive a new impetus, it is to be hoped that 
this very important fact will be borne in mind, and that no mine should 
be started without sufficient means to develop it at once to such a depth 
that a workable body of copper ores may be reached. 

The general character of these mines is that about at water level, the 
so-called brown gold ores are replaced by quartz richly charged with iron 
pyrites more or less mixed with copper pyrites, the latter increasing as 
the mine deepens, and in many places becoming the only, or the predomi- 
nating ore, and forming a regular copper vein. 

The ores either became poor in gold or the latter could not be extracted 
by the ordinary process, then chiefly in use in North Caroiina — Chilian 
mills and arastra — therefore many valuable mines were abandoned, mostly 
betbre a larger and paying quantity of copper ores had been reached. 

In this formation there is not at present a single copper mine in opera- 
tion, although many look favorable for further development. 

The principal mines which promised to change into copper mines are 
in Guilford county, the Fisher Hill, the North Carolina, the McCnlloh, 
Lindsay, Gardner Hill, Twin Mines, etc. ; in Cabarrus county, the Ludo- 
wick, Boger, Hill, Phcenix, Orchard, Vanderburg, Pioneer Mills, etc., 
and in Mecklenburg the McGinn, Hopewell, Kudesill, Cathay Mines, etc. 

The cupreous minerals observed in the mines are, near the surtace, 
small quantities of native copper and cuprite, the latter sometimes in 
beaotifnl needles, the so-called chalcotrichite, malachite, rarely azurite» 
chrysofoUa and pseudo-malachite, and in some of the mines chalcocite 
and barnhardtitc ; all i-csnlting from the decomposition of chalcupyrite or 
copper pyrites, which forms the principal ore. Siderite or carbonate of 
iron often forms an important gangue rock." 

3. GoLU. 

The same influences which have prevented 'mining operations in other 
directions, account also fur tlie fact that but few of the gold mines of the 
state have been reopened since the war. A few of ihe more noted mines, 
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however, have claimed tlie attention of capitalitits, and work lia^ been re- 
samed in several quarters. TbeKing'B Monntaia Mine, tor example, was 
DDwatered and a California battery of 20 stamps started within two or 
three years after the war ; and it has parsed into the hands of ft strong 
company, who have imported the latest forme of machinery for the elimi- 
nation of the metal from its ores. It is worth while to mention that the 
gold is foQnd here in a blnisti talco-argillaceoua slate and in a gray and 
blaish limestone which constitntes one of the series of the King's Uonn- 
tain slates, described elsewhere. The gold ie fonnd disseminated tlirough 
s large part of the thickness of the bed (above 60 feet), some strata, how- 
ever, being much richer than others. The mine has been worked to a 
depth of 200 feet, and is said to have yielded, in the aggregate, more than 
«1,000,000. 

The Bbodes' mine, also in Gaston connty, on the Sonth Fork of the 
Catawba, near Dallas, was worked by a Montana compay a few years ago 
on a considerable scale; but the ores were found too poor to justify the 
expense of separating the metal. The mine is peculiar in that the gold 
is fonnd cot in. a vein, but in a bed of ferruginons, deeompoeod, slaty, 
micaceons gneiss. 

The famous Gold Hill Mine in Kowan county has also been re-opened, 
and work has been carried on almost continuously ever since the close of 
the war. Experiments have recently been tried here with new processes 
for the rednctiuD of snlphnret ores, and with new machinery ; bnt with 
what result I am not informed. The mine is described by Emmons. 

A mine was opened up in (Jleavelsnd connty by the Mountain Mining 
Company a few miles sonth of Shelby, a year or two after the 4'ar, bnt 
was soon abandoned because too poor. This is mentioned because the 
mode of occurrence of the gold is peculiar. There is no vein, but, as in 
the case of the Rhodes' Mine, the gold occurs in the rock, which here is 
a brown and purplish, decomposed, gametiferons hydro- mtca-schist, the 
gold-bearing strata being more than 100 feet thick. 

Some mining has been done in several of the placer or gravel deposits 
of the slate, within the past few years. In the neighborhood of the 
famous old Keid Mine, some tine nuggets have been recently found, of the 
value of several hundred dollars, and in one case of two thousand dollars. 

A good deal of work Uas also been done at the old Portis Mine in Nasti 
and Franklin counties, and at other localities in the neigiiborhood, where 
there are extensive gold-bearing gravel beds. 

The Montgomery beds have also been worked on a small scale in a 
number of localities, but with no Etriking results. Something has also 
been done towards the reopening of some of the numerous vein mines 
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of tliia and the neighboring counties, Uoore, Bandolph, &e., but the 
fibeence of capital is still too serionely felt to permit the derelopmeot of 
so expensive an induBtrj. 

Id the South MoontaiDS, however, a considerable amonnt of mining 
has been done, operations having been resumed in a mnltitiido of gravel 
deposits of this region, ^vbere are fonnd hj far the most extensive placer 
diggings in the State. For a description of the character and origin of 
these depositB, see page 156. The area over which these are spread in 
the connties of Burke, McDowell and Rntherford, can hardly be less than 
200 square miles. The gold-bearing drift, or "gravel " is accumulated 
along the beds of the streams, on tlie benches and in all the various sita- 
ations which in California have given rise to the terms river, hill, bench, 
flat and gidck " diggings." An immense quantity of gold has been ob- 
tained from the mines of this section since their opening abont 1829, 
probably between two and three millions of dollars. The most noted lo- 
caiitiee, — the richest and most extensive beds of anriferoiis gravel lie on 
the head waters of Silver Creek, Muddy Creek and First Broad and 
Second Broad rivers, — Brindletown, Brackcttown, Whiteside and Jeans- 
town. As mnch as ten dollars a day to the hand has ofieu beon made in 
the early workings of these deposits, and I am informed by some of the 
older citizens, that just before the California gold deposits began to attract 
attention, as many as 3000 hands might have been seoD at work on one 
of the streams above named. 

There is still a large amount of gold in the beds' which remain nn- 
toached, as well as in those which have been rndely and carelessly worked 
over, some of them more than once. Indeed, some of the richest of 
these deposits have remained nnworked on acconnt of the difficulty of 
bringing a supply of water to their level, being situated considerably 
above the neighboring streams, or the higher slopes and benches of the 
foot hills of the mountains. In one of these eases, on the npper waters 
of Silver Creek, water has recently been brought from a distance of sev- 
eral miles, and an attack made upon some of these more elevated depoEits ; 
and the resnlt is that they are fonnd to be very rich and the working 
highly rcmnnerative. This enterprise has been inangnrated by Col. J. C 
Mills, who owns a very large acreage of snch detrital beds, some of them 
20 to 25 and even 80 feet deep. 

Vein mining lias never been fonnd profitable in this section ; in fact 
there are no veins of size discoverable. The gbld seems to have been 
contained in mere strings and thin sheets of qnartz intercalated between 
the beds of decomposable mica schists and micaceous gneisses of the 
Archeean formation. And among the gravel beds are frequently found 
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fragmeotB of ([iiBrtz with strings and plates iind crystals of native gold, 
these fragments evidently representing the entire thickness of the vein 
from which they were weatliered. And in « few localities the minute 
veins and gold-boaring laminfe of quartz are so shnndant in the decom- 
posed mass of rock as to make it profitable, where water is abundant, to 
wash down large masses and hreasts of snch earth. Col. Milts has made 
this interesting And successful exporiraent. But the drift-heds, where 
nature has already performed this preliminary and expensive part of the 
work, furnish as yet, more profitable working. 

There is slsoa series of gold-bearing gravel-beds in Caldwell county, 
chiefly on Lower Creek and its tributaries, mostly those on the north side. 
Ill this region, on John's River, are two vein mines of some note, the 
Baker Mine and the Michaux Mine. In the latter the veins are very 
much scattered and subdivided into threads and strings. The country 
rock is gneiss and mica schist, much decomposed. The Baker Mine is a 
little higher up the river, near the month of Wilson's Creek. The vein 
ie enclosed between a heavy Ijed of serpentine and a body of felspathic 
slaty gneiss. A large quartz vein, which meets this, nearly at right 
angles, is auriferous, and contains argentiferous galena, in minnte 
quantities. 

In Folk coiinty also, near the foot of the Blue Ridge, there are several 
gold "digging" at Sandy Plains, and on Pacolet (Factolne?) Biver. 
The gold is found in the " gravel " from tlie debris of the neighboring 
denuded hills of mica schist. These deposits are found along the streams, 
over an area of several miles. 

Beyond the Blue Kidge are several gold mining localities, some of which 
at one time attracted considerable attention. In Watauga coanty a 
limited area of gold-gravel is found on Howard's Creek, which was 
worked on a small scale some years before the war. Indications of gold 
have been found on Cane Creek, in Buncombe county, and on Boylston 
in Transylvania, but no deposits or veins of importance have been dis- 
covered. 

There are two other " gold regions" in the mountain section, one in 
Cherokee, the other in Jackson. 

The gold of Jackson county is also obtained almost entirely from 
placers or detrital beds. These are situated chiefly along sonthorn slopes 
of the Bine Kidge, near Hogback and Chimney Top Monotains. The 
most ImporlaDt locality is Fairfield Yalley, where Georgetown Creek, 
one of the head streams of the Toxaway, is said to have yielded between 
two and three hundred thousand dollars. The deposits extend several 
miles along these elevated basins and have by no mesns been exhansted. 
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The origin of the gold Iiere is doiibcloss to be sought in veioe in the Blue 
Bidge, which riaos as a precipitoas wall of gray gneiss, sheer up from the 
valley 7 or 800 feet, on the north and cast; and it is along the base of 
this wall, where Georgetown Creek has cat a deep channel across it, that 
the gold is principally obtained. The deposits in Tr&nsylvania county 
cast of the Bine Bidge, on the head waters of French Broad, will prob- 
ably be found to have the same origin, and are evidently a continuation 
of the eaitie belt. 

The gold belt of Cherokee is in the eante body of soft slates and 
schists which carry the limestone and iron. It is found both iu veins 
and superficial deposits. The sands of Valley River yield profitably 
through a large part of its course, and some very rich "washings'' 
have been found along its tributary streams on the north side. The 
origin of this gold is very near the limestone. A remarkably ricli 
vein has been opened near the town of Murphy, known as No. 6, 
which immediately underlies the marble. This is a eilver-lead quartz 
vein, in which is embedded a large perceutage of free gold. There 
is a strong probability of oilier similar veins having furnished the golden 
sands of the river and streams above mentioned. 

On the southeast af the limestones is also a series of " diggings " along 
the lower slopes of the mountains, from near Valleytown to Tengoanee 
Creek, a distance of 13 to 15 miles. The gold is found here in the drift 
which covers the lower spurs and terminal ridges of the mountains lying 
south of Talley Bivor. The drift beds have a depth of 10 to 20 feet and 
an elevation above the river of 150 to 300 feet, and are remarkable for 
the great size of their quartz boulders and their very large and abnudant 
etaurotide crystals. T'hese last indicate, with a good degree of probability, 
that the gold here is derived from the talco-mieaceous slates, (several 
miles to the southeast), where these crystals are found in place. 

At one point, the Parker Mine, extensive arrangements had been com- 
f>leted at the opening of the war for working these deposits by the hy- 
draulic process. For this purpose water was conveyed three or four miles 
along the face of the mountain in canals and aqueducts so as to gain the 
necessary elevation. 

The continuation of this gold belt eouthweetward across the country 
is rendered probable by the existence of several mines in this direction . 
beyoqd the Hiwaasee, as the Warren Mine, on Brasstowu Creek, and 
others on Kottleley Biver, in the edge of Georgia. 

The following general observations are added from the paper by Dr. 
Genth, already mentioned : 

Gold. *' According to the oarliest records, the first piece of gold found 
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in North CaroHn& wae picked up in 1799, in a little branch at the Eeid 
plantation, Cabarrus county. It weighed between three and four lbs., 
and was kept several yoars without its real character being Buapected ; 
subsequently it wae aold to a jeweller, in Fajetteville, for $3.50. When 
its true character became known, search wae made for more, and fourteen 
Inmpe, weighing in the aggregate 153 lbs. troy, were obtained at the eame 
locality. 

The gold veins and gravel depoBits were aiterwarde discovered ; and 
for a considerable time gold operatioM^ were conducted in many localities 
on a comparatively large scale. The discoveries of gold in California, 
where a &r richer harvest was promised, led to the abandonment of many 
of those enterprieee; other canses have uieo influenced in the same direc- 
tion, as, for example, the difficulties counectod with deep vein mining, 
and the impossibility of extracting the gold by the imperfect and slow 
machinery then principally in n»e, the Chilian Mill and Araetra, etc, 
from heavy ores like pyrite, &c., which uatnre has not already decom- 
posed. With the exception of minute quantities of tellnride, in the wry 
rare mineral nagyagite, at the King'smountain mine, gold in North Car 
olina is always found iit the metallic stato. It is rarely qnite pure, but 
generally alloyed with more or less silver. It occurs in crystals or crys- 
talline masses, in thin plates or laminfe, between the foliation of the elates 
or through associated minerals, such as quartz, pyrite, galenite, zinc- 
blende, etc., in each a fine state of divieion that it is generally invisible 
to the eye. 

It hae been observed in four different geological positions : 
1st. It is met with in the mass of the gneissoid, granitic and hom- 
blendic rocks. 

2. In qnarlz veins, often associated with pyrite, chalcopyrite, galonite 
tetradymite and other minerals. 

3. In ore beds, cotemporary with the strata of rocks in which they are 
found, as in chloritic and talcose slates, argillites, quartzitee, etc. 

4. Loosely in the soil and decomposed rocks, espodaUy in gravel de- 
posits, resulting from the destrnction of the above first three formations. 
One of the most remarkable features peculiar to the rocks of the Southern 
States is their rapid disintegration. 

In some of the anriferoue regions of North Carolina, qnartz veins are 
very nnmerone ; in others, they are lees frequently met with. 

Host of them are exceedingly email, varying in width from the thick-, 
ness of a knife's blade to a few inches, and often extending in depth bat 
a few feet ; some bulge out and form nests and pockets in the rocks, while 
others again are of enormous size, and are known to exist as deep as they 
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have been developed, ivhich, in a few rare instances, ie down to 200—300 
feet. 

Many of these qnartz veins are in reality beds, aa tlioy coincide in 
strilce and dip vhli the stratification, whilst an equally great number ran 
in every conceivable direction, and dip just as irregularly. 

The greater portion of these quartz veinB cont::in no gold, or only such 
R 6inall quantify tliat they could not be profitably worked, especially the 
large veins of vitreous and milky quartz. 

Many of the small veins, principally those which contain granular or 
«accharoida1 qnariz, are rich in gold. 

Some of the large veins, especially those containing innch cctlnlnr 
quartz, have frequently been fuuud to bo the most productive. This cel- 
lular quarts results from the decomposition of pyrite. which once occnpied 
the now empty spaces ; leaving them either occasionally quite free from 
iron, or more generally rusty and more or less filled with limonttc. 
These, the so called brown gold ores, are the best and most easily worked. 
At a greater depth of the veins, where the pyrite is not decomposed, the 
gold is so mnch mixed with heavy snlphiirous ores that, with the present 
system of operations, it cannot be extracted with profit ; in many cases 
the gold disappears entirely. 

Most of these gold veins in North Carolina were abandoned, when the 
iron and copper pyrites increased too largely, and before they had been 
wrought deep enough to contain copper ores in paying quantities. 

The gold in these mines is not evenly distributed through the mass of 
the gangue ; the veins often contain entirely barren portions alternating 
with rich ones, the latter called shoots of ore or chimneys. 

Such shoots are in reality veins inside of s vein, and are frequently 
quite regular in their dip ; the ores at the foot wall are generally richer 
than those at the hanging wall. 

Many gold mines of this description have ionnerly been wortted, and 
many of them undoubtedly are still of great valne. 

Many of the qnartz veins la the slates, dittering in strike and dip from 
the inclosing slate, carry gold, especially those which contain cellular and 
cavernous quartz, associated with limonite, hematite, siderite, pyrite, chai- 
copyrite, etc. 

The gold deposits, which are cotcmporary with the slates themselves, 
are of far greater importance than the true gold veins. 

The talcose, chloritic, micaceous or arenaceons slates in which they 
occur, contain portions which are more or less charged with gold. The 
gold in these slate beds, like the slates themselves, is derived from the 
deetrnctioD of the older rocks, and has been deposited simnltaneonsly. 
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The width of these auriferous l)ed» varies from a few inebss £o from 6'C 
to 7ft feet. 

Hie g<jl,l in them is often found withont anj ftdmixture, ftird the anri- 
feroits strata shoff no line of d u lira rcat ion, and cannot be distingnisheiJ 
from tire barren layers; bnt, generally, and snbaeqnently to its deposi' 
tiiin, it has been acted rrpon by dieniical agencies, dissolved and precipi-- 
tated agfiin, and has assumed a crystalline etnurture; it baa accranrnlateil 
in strings which eomelimes form lenticular and moro highly anriferous' 
masses in the bods, and is associated with crystalline qnartz, pyrite^chal- 
copyrite, galenite, blende, tnispicfeelf etc. 

These are often parallel with the slates, and so c)ose together that they 
can be worked by the same operation, especially where the slates between' 
are also anriferous. 

To this class belong the mines at Gold Hill, in Kowan County, which 
have already produced not lees than $2,000,000, and haye reached a 
depth of 750 feet. Alihough this appears to be a very large prodnction, 
I do not hesitate to say that perhaps four-fifths of all the gold in the ore, 
which 18 a talco-niicaceoiia or cliloritie slate, intermixed with pyrite, mag- 
netito, and a little quartz, has been lost in the tailhigs, on account of the 
very imperfect process used for the extraction of the same. 

The King's Monntain Mine, of Gaston County, also belongs to this 
class. The gold is, to a great extent, contained in a qnartzosc limestone, 
and is ai^sociated with very small quantities of pyrite, galenite, chalco- 
pyrite, but also with the very rare telhiridee of lead, altaite, and with 
nagyagito, a telliiride of gold and lead. 

.In gold mining opi^rations, the deposits which result from the disinte- 
-gration of the rocks, and subsequent denudation, are nndonbtedly of the 
greatest importance ; there the gold which was contained in the rocka 
and in the small auriferous veins (which have been broken up into frag- 
ments) lias been concentrated by nature, and in many places baa been 
deposited, with the remnants of the veins, in the gravel beds which I 
have already mentioned. 

Those gravel beds ocenr to a greater or leas extent throughout the 
whole gold region,; the oldest gneissoid rocks as well as the alate forma- 
tioQ contain them. 

The quartz in general is not water-worn, only the sharp edgea are 
.rounded. Many pieces still present the shape and thickness of the veios 
whence they came. 

The most extensive gravel deposits exist in the South Mountaiua, on 
the headwaters of the first and second Broad Biver, Muddy Creek and 
Silver Creek, in the counties of Rutherford, McDowell, Bnrke, Caldwell, 
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also in Polk and Cleaveland ; flmbrftcing an arc* of over 200 equftre 
miles. 

They appear to cover the greater paTt of the land, rise often to a con- 
siderable height on the slope uf the htUe, but are naturally more concen- 
ti'Ated in the bottom and flat land^. The gravel bede in this region vary 
in thickness from a few inches to thirty feet, and are cove^xjd with soil 
and clay, which is also luore orle^atirifcrons, altboaghiQiM^ poorer than 
the gravel beds bc4ow. 

These deposits have been woilted since 1830, and before gold was 
known in Califurni« many tfionsande of hands wore at work digging lind 
washing in a rnde way, yet many miHions of dollars wete prodooed with- 
out the knowledge of a proper use of water. 

Since that time very kittle has been done; in some infstanoes the old 
gravel was worked over again, and kas made fair returns to tlie adven- 
tnrere. ■ 

Very iarge tracts of land, containing cxteRsive and valuable deposits, 
liavc never been tonched, and, by the introdnctien of the Californian hy- 
-dranlic s}'stcm of operations, a safe and very profitaMe business conld be 
carried oB. 

The gold is rarefy fonnd in nuggets; generally as fine dnst and in 
email grains. Its Oneness averages about 825 thousandths. It is aeaociatcd 
•with nnmerons interesting minerals, such as platinum, diamond, zircon, 
xenotime, monaiite, and many otlicre. 

Experiments wiih vein-mining in this region have not proved success- 
ful; the rich veins are too narrow in width, and of too limited extent in 
■depth, and the largo veins do not contain ooongh gold to be ftdvan- 
tageoHsly worked, 

A small region of valuable gravel bods exists in the gneiesoid rocks and 
laicaceons slates of Franklin and Nash coanties, in the eastern part of the 
state. It has been moat estenaively prospected at ths Portis Mine, where 
it is very ri^Ii, and has been worked since abont 50 years, having pro- 
dnoed, it is said, over 1^1,000,000. 

The-prodnetive gravel is here the result of the disintegration of nn- 
inerous small grannlar or sngary qnartz veins, and very fine specimens of 
gold in sneb qnartz are tVcquentty met with. 

The fineness of the Portis Mine gold was generally abont 983 thoii- 
aandlhs. 

There are enormous gravel piles at the mine — the remnants of former 
operations. 

The gold in the gravel deposits, principally, is the loose gold, which 
had existed in the rocks and between their laminse, or that from the amall 
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quartz veins, whilst tlio large veins are muatly haiTcn. In a regiotj wliich 
cootainB many small veins, the gravel deposits are generally i-aliiable,cve» 
if the bnlk of the beda has been made »p from the destriiction of larjie ones. 

There are several highly important gravel depogi^s in Montgomery 
county, in the elate fi-rmation, some of wliidi have produced a largff 
amount (rf'gold ; the gold isiiyosttiy i;vyatHlh'ne,in flat piece$!,of[en covered 
with octahedral crystals, iind- vn large nuggets; very little tine-ffraincd 
gold has been fonnd. 

The beet known deposit, whidi Uas prtxiiieed largo returns, Init whieb 
is Btill, 8o to say, barely tonclied, n the s&c-aJlcd OliriBttan mine. 

The Swift Creek mine, about eevcn iivi lee- distant, prodliwH gold of &iiii- 
ilar appearance. 

West of the Bine Ridge sever*l gravel deposits hwve boon worked, to » 
greater or lesser extent, in Cherokee and Ja;;k6on eimnties, also at How- 
ard's Creek, in Watanga, and on tlw French Broad and New Rivers. 

Througbont the whole gold r^ion, every 8trcan>, branch and rivnlet 
contains gold; and, as the washing of these it tlie moat convenient way 
to obtain the precious metal on a small scale, tiierc is hardly one which ie 
not more or lesa worked, many of tbem up to their source," 

P LATIN DM. 

"Only a few grains have been fonnd in Jsorth Carnlina. assuciated with 
gold in Buthertbrd and Burke countiea ; and tliero is n-i proeiwet tliat ii 
ever will be fonnd in large quantities." 

Silver, Lead, Zi:ia 

*'I shalt consider those three metals under one head, fa they are ahravji 
associated. 

Silver is a rare metal in North Carolina, With the exception of the 
eilver alloyed with gold, varying from 1 or 2 to abont 20 per cent., in 
the gold from veins and gravel dep..sitsi>f the granitic and gueissuid rocks, 
very little silver has been fjund in the veins of thueo strata. 

The only localitioe which came under luy notice were at the Baker 
mine, in Caldwell, and at Scott's Hill, in Burke county. There it occurs 
but rarely, in veins of auriferous quartz. At the latter place it is only 
observed after burning the ore, and a little fragment which I have seen 
makes me feel confident that it is preseut as cerargyite, or chloride of 
silver. 

Small quantities of argentiferous galenite and pyromorpbite are asso- 
ciated with it. 
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Native silver has been observed with chalcocite or copper fi^lftnce at 
Gap Creek inine, in Wilkes eoRDty, and at tl>e Asbnr; vein in Gaston 
toonty. 

The «n)y real silver mines of North Carolina ar« oro bcda of zinc 
Ijlende, mixed witli gaienite, in tlie argillaceone and talcose elates. The 
typo of these is tite old Washington mine, now Silver Hill, in DavidsoD 
■conntj', which wae discovered in ] 838, Near tlie surface it formed a bed 
oi carbonate c^ lead, having in many places "films and plates of metallic 
silver disstniinafed through tiie m.iss of the ore. These ores were easily 
reduced, and produced handHOn»e rotnrns to the owners. This was, how- 
ever, but of short dnration. The undeeomposed ores, which were ft very 
iinegratRed mixtwre of brown zitieblendciind argcnttferonsgaleoite, were 
soon readied, and presented ffK&t difficirities io the extraction of the pre- 
-cious metals. 

When I was at the mine, about 22 years ago, an analysis of an average 
sample of between 2909 — 3000 tons of ore gave me about 45 per cent, of 
zinc, 21 percent, of k'ad, about 6 ounces of silver per ton, with minute 
^uantitieB of copper and gold. If the Philadelphia owners had abided by 
«iy advice, vis., to wort tie ores for cine, and extract silver, copper and 
lead from the rcstdi^es, they would probably still be in possession of this 
vahm4«1e mine. 

The ore hud is large, and in one place has had a thickness of about 60 
feet. 

Occasionally it contains vei-y rich spots, with native silver in lumps and 
filiform masses, or disseminatod through the ore with argentite or highly 
argentiferonegflleuite; and liesidea these minerals this mine haafurnished 
tlie most magniSecnt cabinet specimens of cerusito, pyromorphite, etc. 

The mine is now 650 feet deep, and the ore is greatly mixed with slate. 
The purer masses are kept separate; theelaty ore is crushed and separa- 
ted by buddies, etc., and Ihe bnddlcd ore is roasted and shipped to New 
York fur the manufacture of the so-called Bartletts' white lead. The 
lii'od nctiun of tins mine is now about 400 — 500 tons per mouth. 

Very similar ore is fuund aboiJt sis miles northeast o£ Silver Hill. The 
■^-ein has not been developed, and the work done at Silver Valloy has not 
been productive. 

The KiMver mine, about six miles from Silver Hill, contains galenite, 
in a more coarsely -crystalline variety, in a calcareous veinstone, and the 
Boss mine, two miles distant, has furnished handsome cabinet specimens 
*jf galenite in <5uartz. 

The McMaUin mine, about 1^ mile southeast from Gold Hill, is a very 
interesting one ; tlie principal vein is a large vein of zinc-blende in tal- 
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cose and argillaceuus elatea ; it conUins native silver, argentitc, argenlif- 
eroas ga}eDite,aDd highly aigentiferous teCraliedrito. The latter contains, 
according to nty analysis, 10.53 per cent, oi silver, and an average sample 
of oreof a 5' vein, at SO feet depth, which was ecnt to vaa about 11 years 
ago, yielded 246 ounces of silver pur ton, worth about $334. Tlio mine 
is not worked, but looks fftvorable enough to deserve fresh attention. 

Tbe Trou'.ntan mine, also in the iicigiiborhond of Crold Hilt, and one 
mite eoBtheast of it, has been opened as a gold mine. It consisted of 
porous quartz, and yielded near the surlace very ridi urea, worcli ^0 per 
bushel ; at the depth of 100 feet, where the sulphides are undecomposed^ 
the ores yielded only $1, and contained a string of aeh grey dnc- blcude 
vith pyrite, from 2 to 6 inches in width, wiiich had increased to IS inches 
wbea abaodoiied at a depth of 16*) feel. Thete ores are well worthy of a 
fnllcr investigation, as they may be nch in gold. 

I have already ineutioned, when speaking of gold, the beds and veins 
of gold ore in Union and Montgomery counties, as being frequently asso- 
ciated with zinc blende. The string veins of the Steele mine principally 
consist of these and galenite. 

At the Long (or Monroe) atii>e, in Uiiinn [jju>nty, the quartz veins i» 
the slates are richly charged with argentiferous galenite; but the veins 
have not been sufficiently explored to know whether it will increaso it> 
depth. 

At the Lenimond (Marion) mine, a very remarkable vein or bed has 
been worked ; it is irregular in size, somotinies widening out from a itiw 
inches to six feet It consists of qnartz, riciily charged with brown zinc- 
blende and galenite^ with small quantities of arsenopyritc, chalcopyrite, 
often intermixed with grains of electrum, a highly argentiferous variety 
of gold. Both the galenite and the zinc-blende are very rich. I have- 
examined a pure epecimen of galouito which did not &how any admix- 
tnre oifree gold to the eye, but which yielded at the rate of neariy SO oz. 
of gold and 86^ oz. ef silver to the ton ; and pure brown zinc-blendo 
gave me about 32 oz. of sivcr and gold, nearly half <f which was gold. 
This vein appears to have a considerable longiiudiual cxteusiou, and 
passes into the Steward mine property, fBrnier)y owned in Philadelphia. 

At the latter mine, and at various other lucaliiies in this region, similar 
ores have been found, but the war has stopped all operations, and it wili 
require capital and skill to develop this highly important milling district. 

Galenite and zinc-blende oecur at several other mines, associated witlb 
gold ores, as at the King's moTintain, the Cansler and Shnford, and the- 
ix)ng Creek mines in Gaston eounty, etc. 

At Cedar Cove, McDowell count}', in the limestones of the so-called 
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Taconic dates, at Hie Dobson mine, there ia fonnd an accumulaiiou of 
jellow and yellowish brown zineblende raised with lime. I have not, 
however, seen anything from there which looks encouraging. 

Galenite and zinc-blende is aesociatod with the gold ores at Mtirphy, 
Cherokee county. Highly argentiferous galcnite occurs at several locali- 
tice on Beech tnonntain, Watauga; argcniiteroue and anrilerous galcnite 
have been discovered At Flint Knob in Wilkes couoty, and I have seen 
epecimens of it ti-om Marshall, Madison connty, Clayton, Johnston county, 
and Elkin Oreek, Surry county, and aleo in several of the copper mines 
throughout the slate, but I have no knowledge iif any deposit of sufficient 
magnitude to be worked adtrantageously." 

Tim. 

'•No tin ore lias l«en found in North Carolina as yet. Traces dt thia 
metal have been fonnd in the tnngslatee of Cabarrus county, and 
in a micaceous slate in Gaston county, associated with garnet and col- 
nmnar topaz (pycnite)." 

AKSElillC, AKTIMONT AND BIBUUIH. 

('Only a few ores <jf arfenic and sntiir.ony have been noticed in North 
Carolina. Amongst these is very rare native antimony, of which a small 
piece was submitted to my examination by l^r. Hunter, of Cottage Home, 
Lincoln county. It has been fonnd in a small vein in Burke county. 
An examination proved it to be quite pure. 

Both arsenic and antimony are found in combination with other metals ; 
arsenic at a few localities in Union and Qnston counties, in small quanti- 
ties, as areenopyrite or luispitkel, associated with gold ores; and botii 
arsenic and antimony in tho highly argentiferous tetrahcdrite of the Mc- 
Makin, and the tetrahedrite of the Luduwick mines In Cabarrus county. 

Bismuth has been observed as bismuthinite in minute particles asso- 
ciated with the gold and copper ores of the Barnhardt vein at Gold Hill, 
and by Br. Asbury as bismntbite with gold ores at the Asbury mine in 
Gaston county ; also as biemite, or teroxido of bismuth, in the same mine, 
and in combination with copper, lead and sulphur at Col. White's mine 
in Cabarrus county, probably as aikinite. The most interesting ores are 
the te'.luride of biEiuuth (tetradymito) and the tellurate of bismuth (mon- 
tanite) — both found associated with gold ores in numerous localities — in 
Davidson, Cabarrus, Gaston, McDowell and Burke counties. The bis- 
mnthic gold mentioned by Shepard as coming from Eutherford, is prob- 
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ably an artificial prodact rosultlng from the simaltaneona smalgamatioD 
of go!d and tetradymite." 



COBALT AITD mcKZU 



" Small qnsntities of these two metala bsve been observed in the inanga- 
neee goeaanB of eereral mines in G^aston county, but thne far no regular 
wortflble deposits have been found," 

MANOAKKBE. 

Pyrolusite, psiloinelane and wad are found in small quantities in n^any 
places in this state, bnt no where in abnnjanee, bo far as known. They 
are generally aseocinted with iron, gold and silver ores. There is a very 
promising rein, or bed of psilomelane in Catdwell coanty, 5 miles west 
of Lenoir. It is found in irregular and rounded inasses, embedded in 
light- colored gneiseic slntea, some of the masses being 10, 1 5 and 20 inches 
thick, and occupying a breadth of throe or fuiir feet of the Btriita, There 
is also a small seam in tho town of Danbury, Stokes county, and lamina' 
led masses of ^ to 1 inch thick occur in the Buckhorn iron ore-beds, and 
there arc hand specimens in the Musemn from Nash county and several 
other points, 

A specimen of manganest ore recently sent from Jackson county gives 

Silica, 12.35 

Alumina and Sesquiox of Iron, .' 14,10 

Protoaesquiox of Manganese, - 74-46 

It is probably braunitc, variety inarceline. A similar specimen from 
Chatham was probably tho same mineral. Manganese is found asaociated 
with tho iron ores in various parts of tho state, as has Ijccn seen. At 
Buckhorn it is found as a silicate and probably in the form of Knebelite, 
as stated in another connection. Beds of Manganese garnet are of com- 
mon occurrence and often of great thickness. There is a series of snob 
beds associated with the King's Monntain slates of Gaston, Lincoln and 
Catawba, which Rre superficially changed to black oxide. A slaty speci- 
men from Major Graham's place gave 

Silica, 47.y3 

Protoxide of Manganese, 12.86 

Binoxids " " '. 5,60 

Alnmina and Sesquiox. of Iron, 30.44 
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This has been iiBed in a oeigbboriDg furnace as a flax, and with very 
good reEiilts. 

OHBOHIO IBOH. 

Small quantities of chrome are fonnd associated with some of the iron 
ores of the state, tho lead which crosses Gnildford comity for example. 
But it is also found as chromic iron, in ci-arsely crystalline masses, often 
of coneiderable size and 'n the form of very irregular veins, or pockets in 
the chryatilytc beds of Jackson, Yancey, Mitchell and Watauga counties. 
The most considerable depoeita are two, oue near Webster, and the other 
5 miles from Bnrnsville, on Jack's Creek, at Hampton's. An analysis of 
the tbrmer by Gentli gave, 

Chromic Oxide, 63.33 

Ferrous " 25.04 

Magnesia, 0.85 

Linio, 1.32 

Silica and Alumina, 9.47 

There have been no openings at eitlicr of these points, but the out- 
crops are ench as to jnstify experiments at both, whenever the tacilities 
for traiiEportati'in shall be sufficiently improved. 

SECTION in. USEFUL MINERALS, NOT ORES. 

COAL. 

The general facts in regard to the occurrence of mineral fuel in this 
ntato have been given in a previous chapter. It will be remembered 
tliat the principal coal beds are luund on Deep River, in Chatham and 
Moore counties. Th« area of this coal fie d is given by Emmons as 
about 300 square miles. The quality of the coal is also discussed by him 
and by Admiral Wilkes, and various analyses are published ; the three 
following by the latter, of samples from different parts of the field : 

Carbon, 60.7 59.25 84.56 

Volatile Matter, 32.7 80.50 7.42 

Ash, 5.3 10.21 7.89 

Sulphur, 1.8 

100.0 99.99 99.S7 
Specific Gravity, 1.28 1.41 1.49 
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Tho first aoalyais (by SchEeffer) repreeents the coal at the Egypt shaft, 
the second by Prof. Johnson, the outcrop at Farmerevillc, and the third, 
by she same, the Wilcox Beam. Wilkes eays, in hi'a report to the D. S. 
Government, " The three upper eeatna of the bituminons coal are well 
adapted for fuel, cooking, gas and oil It is a ahiiung and clear coal, re- 
sembling the beet epecimcns of Citmberland. It ignites easily and burns 
with a bright, clear combnstion, and loaves a very little pnrplish grey 
aah. It swells and agglutinatee, making a hollow lire.'' " It yields a 
ehining and very porous coke, and is an excellent coal for making gas or 
for burning." " The dry or debitnminized coal" exrats in " btit small 
qiiantitica in the basin," and " contains loss than oiio qnartcr of tho vol- 
atile matter that the bituminous coal contains." 

The following analyses by Dr. Genth were made ior the Survey, of 
apecimens selected by myself three or four years ago from large heaps 
newly mined. 

Fixed Carbon, 63.28 70.48 

Volatile Matter, 25.74 21.90 

Ash, 10-14 6.46 

Moisture, 0.84 1.16 

■ 100.00 100.00 
Sulphnr, 1.35 1.02 

It will be seen that these are good coals; they contain very small per- 
centage of sulphur, much less than many of the coals of Ohio and the 
West, which are largely used in the reduction of iron ores. The former 
analysis represents the Egypt coal and the latter that at the Gulf, the 
Gulf specimens being obtained within 15 feet of the surface. 

In regard to the value of the Chatham coal for gas making, I have re- 
ceived the following testimony from the Mesers. Peters, of Portsmouth, as 
to the result of a trial in the gas wiirks ot Norfolk and Portsmoutli, of a 
lot mined some three years ago : " Their (the Superintendents') reports 
are highly favorable to the Chatham coal, both as to the quality of the 
gas prodnced and the quantity which a given amount of the coal yielded." 
And Mr. C. S. Allman, President of the Norfolk Gaa Works, says : 
"Our Saperintendent thinks it about equal to the best Clover Hill coal, 
giving of 14 candle gas, 3J cubic feet per pound. I have no doubt that 
fresh mined Inmp would give much better results." 

A sample of a thin seam of coal, which was struck last year in Anson 
county, in Boggan's Cut, gave, on analysis, (by lianna). 
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Fixed Carbon, 63.76 

Volatile,... 28.13 

Aeh, 2.47 

Moisture, 9.95 

99.31 
Siilpbnr, 0.75 

The eesm expoeed in the cut was oTily two or tlircc Jndicd lliick; but 
it represents the Ohatbain coal in iisconiinnation southwest ward. There 
have been no cxplorHliun^ here tu determine whelher larger seams exist. 

The lignite bed on Tar river, near Oxford, in Granville county, is the 
continuation of the Chatbiiini coal formHii.>n in the opposite direction. 
The thickneee of the seam ie repurted abmit {ive or t^ix inciieg; hut no 
explorations have boeu made to ascertain either its horizontal or vertical 
extent. 

It is worth whilo to mention here also the hituminuua shales, wliich 
show themselves in so strong force above the coal in the Egypt setition. 
Dr. Emmons estioiatcd tho thickness of the oil bearing strata at seventy 
feet, and pronounced them capable of 3'ieldirig thirty per cent, of their 
weight in kerosene oil. So that hero is an inexhaustible resource for fuel, 
over and above that furnished by the coal seams. 

The other coal in the valley nf Dan River, is much loss known ; but it 
was mined at Jjcaksville during the late war, and the coal acquired a very 
high reputation aa a fuel. It is Eemi-bituininuas. The thickness of the 
only seam explored at this point is about three feet. The longitudinal 
exteut of this deposit is as great as that of the Chatham beds, but it is 
probably narrower. As stated elsewhere, some recent openings by the 
Iron Company opei'ating in Guilford, seems to show a nucccesioii of paral- 
lel beds more numerous and of greater tiiickiicss in places than those on 
Deep River. These explorations were made four years ago, near Btokfts- 
burg. Two analyses by Dr. Genth, of samples of different scams opened 
here gave, respectively, 75. 9{) und 76.56 per een^. of fixed carbon, 11.44 
and 13.56 per cent, of ash. the volatile mailer being about 12 per cpnt.in 
each. The development of these deposits is a matter of sufficient interest 
to the state to jiislity an exploration of the whole length of both these 
ooal areas; and the diamond drill offers a ready and cheap means of 
tracing out the boundaries and ascertaining nucurately the depth, thick 
ness, and all tho conditions which will determine their value. And I do 
not think a few thousand dollars could be more profitably expended. 
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This mineral U qtiite wi<lcl; distributed in North Carolina, buth in the 
HiironiAD and Lanreiitian formatiunB. There are very fine hand epeci- 
raens in the Miipeiim from a nmnber of connties, Person, Tancey, Ca- 
tawba, Cleavelaiid, Biirlce and others; and there are beds of a more or 
Ices impure, slaty and earthy variety, in ecvcral gections of tiio State, the 
principal of wliidi are two; one in Gaston, Lincoln and Catawba, as a 
constant associate of the arglllaceons and tal<;ose slates and shales which 
belong to the King's Mountain slates; and tbo other in Wake county. 
The former may be seen at various points crossing the public roads and 
cropping ont in the gullies. At Si^mond'f, not far from Catawba Station^ 
in Catawba connty, the bed was opened many years ago, and several bar- 
rels mined ; and within the last year or two a considerable amount of 
trenching and exploration has been made, and ■ several parallel beds are 
reported, three feet and more in thickness. In Cleaveland county there 
are several ontcrups also, of a thin seam of a few inches; one of them is 
near McBrier's Spring, 

But the Wako county beds are the most extensive, as well as the best 
known graphite beds in tiie State. They extend in a northeast and south- 
west direction fur a distance of sixteen or eighteen miles, passing two and 
a half miles wes^t of Raleigh. There are two hods apparently, forming a 
sharp antichinal. The thickness is two to three, and occasionally fonr, 
feet. The eastern (and longitudinally the most extensive) bed is nearly 
vertical, dipping tometimes east, but mostly west, at an angle of 70° to 
90'' ; it wrts opened at a number ol points many years ago, and is wrought 
to a considenible extent at present. It is a bed uf quartzitic and talco- 
argillrtceous slates and shales, which are more or lees graphitic — from 
about twenty or thirty to sixty per cent. 

A large bed of a similitr character ie reported from Alleghany county, 
and a BHmplc sent, which shows 12.38 per cent, of graphite. 

Many of the Arfehiean gneisses of the middle and western regions of 
the state contain graphite, along with, or replacing the mica. Speci- 
mens.uf this description may be eeoii in the Museum from Forsythe, 
Ashe and other counties. 

Crystallized graphite like tliat at Ticouderoga, N. Y., is rare in this 
state, althougli there are a few (small) such specimens in the Museum, 
from different localities. 

Kaolin, Fike Clay, iS;c. 

From what has been said under the held of general geology, it will be 
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readily inforred that there mint lie an abundance of clay of all sorts in 
the state. The vast Tertiary and Quaternary tracts of the eastopii section 
abound in beds of potter'a cUy, tire clay, &c. And among the older fur- 
mations also, are nnmerona seams and beds of kaolin resulting frum tlie 
decomposition of the fulspathic rocks. One of the largest of theee beds 
is fonnd near Greensboro, a few miles south. It is white and fine — 
grained and is reported to cover several acres ; and other smaller beds of 
the same region are represented in the Museum. One of these on a par- 
tial analysis, gives 82 per cent of silica, tiie residue being mostly alnmina. 
Another sample of the same sort, a white, almost impalpable dust, fnmi 
Johnston comity, near Clayton, gave etliea 67 per cent. Both of these 
and many other specimens, frmn a nnmber of counties, Chatham, Wake, 
Gnilford,&c., have the appearance of what is called sometimes " moun- 
tain meal." Other specimens of very fine hydrows silicates are often 
brought to the Mnsenm for meerschaum. One of these, from Bnrke 
county, gave water 15.9 per cent., alumina 44, magnesia 3.8. 

The following analysts of olaya were made for the Survey by Dr, 
Genth and Mr. Chatard, his Hssistant : • 

Silicic Acid and Quartz, 56.63 60.93 72.25 86.47 

AInmina, , 26.22 26.53 H.2S ) „ _„ 

Seaquioxide of Iron, 5.93 1.71 3.62 ) ^■^'^ 

Magnesia, 0.00 0.35 1.75 0.47 

lime, 0.30 0.99 0.00 0.17 

Water, 10.93 9.44 11.10 6.16 

The first is from Harnett county, and represents s large bed of fine, 
purplish clay, at Spout Spring im the Western Railroad. The second is 
from a bed said to be large, near Shoe Heel Depot, Robcaon county ; fine 
and white. The other two are from a bed of tine whitish, ash colored 
clay, called Dirt-eater's (Jlay, on Major Blount's farm, in Lenoir county. 

Under this head may bo placed the beds of argillite, or pyrophylliie 
slate, — agalmatolite, in the southwest corner of Chatham. This is a 
lai^ deposit belonging to the II nronian series, which has a qnite extensive 
range; occurring in Montgomery and other parts of Chatham. It is 
popularly called soapstoue, and has the soapy feel of that mineral, but 
contains only 3.02 per cent, of magnesia. This substance has been an 
article of trade to New York, od a lai^e scale and for many years. It 
is used in the manufacture of paper, — wall-paper CBpecially, Boaps, cos- 
metics, pencils, &c., and for varions adDlteratione. 
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SoAPaXONE. 

This is a very common mineral in Nortli Carolina, both in the form of 
the impure, ^reoniBh, msBsive, or 6laty mtk, (pofBtone), need for grave 
stones, and for chimney anJ fiirnaco heartlis and lining, and in the form 
of a pnre niaaaive white Bteatyto. The m'>gt extenFi(-e bods of this min- 
eral are fonnd in Cherokee and Macon, in immediate seeociation with the 
marble range previously described, and aecompanying it throngliont ita 
wiiolc extent, on Nantehaleh River, Valley River and Notteley. An 
analygia of this rock, as it occnrs at Jarrelt'd, on Nantehaleh, gave 23.71 
per cent, of inagiicsia, which ia al)ont the pereentage for pyrallolite. The 
variety ronsselaerite is fonnd in Foreythe cmnty, and probably also in the 
Bi»«th monntaina, in Burke connty. 

SsKFElrnHE. 

This mineral is foimd in large mansce in many portions of the atate. A 
noted locality in Wako county, waa long ago described by Dr. Mitchell. 
Tlie finest beds of it are those near Patterson, in Caldwell connty. It is 
dark, almost black, and fine-grained, and polishes well. It U beantifully 
seamed with minnte veinlets of amianthns. Serpentine of fine qnality, 
eonicttines approaching precious serpentine, is fonnd in the chrysolite 
beds of the west, as a re^nlt of thoir alteration. 

AsBKSTOS. 

Thta is one of tlie conimoneat aaeoeiatea also of the chrysolite beds jnst 
mentioned, and it occors also quite widely in the Lanrentian rocks of the 
middle and western pirts of the state. Ono of the best known localitiea 
in the state, is that near BakerEvillc, in Mitchell county ; in fact it occars 
in two or three places in that vicir.ity. It is long, fibrona, white and 
readily rednced to a pulp, or mass of fine lint. An eqnally fine article is 
bronght from the southern part of Jackson connty. It is also found near 
Tryon mountain, in Polk coanty. Another well known locality is in 
Caldwell connty, near the Baker mine. This is associated, like many 
others, with a serpentine rock. Specifflena have been brought to 
the Museum also from Ashe connty, and from Tancey. There is consid- 
erable inquiry for this mineral from varioas qnartere, for sundry new nses 
and maDiifactnree, and it is likely to become very soon an article of com- 
merce of considerable valne. 
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Attention lias been c-itlod in another connection to tlic emery beds asso- 
ciated willi the Guildford range of iron ores ; and an analysia by Gentli 
was given. But the region to which atteTitiori has been of late largely 
drawn as a eoiirce of oinery, or cornndnm proper, lies west of the Blue 
Riiige i and as elsewhere pointed out, it is there associated with theehry- 
Bolyto beds throughout the ^fhole of their extent, so far as any examina- 
tion has beeri made. The richest localities however, thus far discovered, 
are found in Hatjon county, near Franklin, and in Clay coanty on iJack 
Creek. For a fuller account of these localities, see the paper of Mr. 
Smith in the appendix. This gentleman also calU attention to other 
localities in this range, and Dr. Genth has published an elaborate paper 
on the associated minerals of the whole series of ehryaolyte beds; Prof. 
Shepard also, snd Dr. J. Lawrence Smith have published interesting in- 
vestigations on the same snbject. There are in the Museum specimens 
from ecveral other places, one in the sonthern e-ttrotnity of Jackson 
county, south of the Blue Ridge, another on Ivy Rivor in Madison 
connly, where I procured very handsome specimens in 1867, and a third 
1^ miles from Bitkersville, within 200 yards of the asbestos above de- 
scribed, at which point, in company with Mr. Irby, I fjund several spec- 
imens last fall. There are also hexagonal crystals of corundnm in the 
Musonm, from Crowder's Mountain in Gaston county, and some large 
siaed ones from Forsythe. A friend has lately written me from Iredell, 
that he has some crystals found in that section. 8j that it is evidencly a 
mineral of very wide distribution in the state, 



The mining of this mineral is a comparatively new indnstry in North 
Carolina, having been inaugurated only i or 5 years ago. And it is still 
chiefly limited to some half a dozen counties, mosMy beyond the Blue 
Ridge. The marketable mica is obtained from the great ledges (veins?) 
of very coarse granite, elsewhere described, which characterize the middle 
region of the monntain plateau, a little southeastward of, and parallel to 
the great hornbtendic and chrysolytic ranges described in a previous chap- 
ter. The most noted localities are in Mitchell and Yancey, on ttie waters 
of the Kolechncky, between the Black Mountain and the Roan. In this 
basin are a great many enormoas ledges of the granite above referred to, 
and BCores of mines have been opened within a few years, some of which 
have proved very profitable. The mineral ie taken out in large lumps 
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(rude crystals), of 30 or 50 pounds weigbt up to several hnndrud, and 
even a thousand occaeionally. Tltese arc readily tissile into latninfe of ' 
any desired thickness ; and sheets aresometinieafoundtliree feet in diame- 
ter and npwardp, and will ot^en cut 16 by 20 inchea. The nioet common 
sizes however, are mnch smaller, rangiJig from 2 l>y 3 inches to i by 6, 
occasionally a little larger. Last Septemlier, I saw in one heap, abont 
20O tons of roagh mica, that had just been qnarriud from a pit nenr Ba- 
kersville. TIio mica nodules are accumulated along certain planes or 
ranges in a quartz, or felspar, or quartz felspar matrix. A large propor- 
tion of the mineral obtained is rejected, either on account of a want of 
transparency, or because it ie gnarled, the plates being so interlocked as 
not to be separable. 

The largest business in this line has been carried on by Messrs. Ileap and 
Clapp, near Bakersville, who have opened and opurated several mines. 
Mr. Irby also has operated quite largely in the same neighborhood. Mr. 
D. G. Ray, however, was one of tho earliest in the new enterprise. He 
opened an extensive and very profitablo mine on the northern slope of 
the Black Mountain, witl.in two miles of Bumsville. Other mince hare 
been and are now operated in Haywood, on Richland Creek for example, 
and in Jackson and Macon at several points. In Ashe county also are a 
number of mince, near Jetferson. Wilkes county on this side of the Blue 
Ridge, and Burke, Clesveland and Catawba have entered to some extent 
into the mica-getting business. And if the market wore eufiicient, alarge 
number of other counties coiild contribute to its supply. I believe there 
are no larger sheets obtained ar:ywhorej not oven in Siberia, than in the 
mountains of this state, and no 3[ier qualities ; and probably nowhere has 
the business received so great a development. The largest and finest 
sheets seen at Vienna, were from the Ray Mine, Yancoy county. 

There is a point of great interest connected with tho history of mica- 
mining in this State, which it is worth while to refer to in this connection. 
This industry is not really new hare, it ie oi.Iy revived. The present 
aliafte and tunnels are continually cutting into aneicnt shafts and tunnels ; 
and hundreds of spnrs and ridges of the mountains, all over Mitchell 
coanty (especially), are found to be honey-combed with ancient workings 
of great extent, of which no one knows the date or history. In 1S68 my 
attei:tion was first called to the existence of old " mine holes," as tJiey are 
called, in the region. Being invited to visit some old Spanish silver mines 
a few miles sonthwost of Bakersville, I found, as stated in the report fdr 
186S, a dozen or more " open pits forty to fifty feet wide, by seventy-five 
to one hundred long, filled op to fifteen or twenty feet of depth, disposed 
along the doping creet of A long terminal ridge or spur of a Deighboring 
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raotinfain. The excavated earth was piled in huge heapB about the mar- 
gins of the pita; and tho whole overgrown with the heavieBt forest trees, 
oaks and chestniit, some of them three feet and more in diameter, and 
some of the largest belonging to a former generation of forest growth, 
fallen and decayed ; facts, which indicate a minimnm of not Icbb than three 
hnndred jeara." I added the remark aB to the probable origin of these 
pits, " There is no appearance of a mineral vein and no clue to the object 
of theBe extersive works, nnlesa it waB to obtain the large plates of mica, 
or crystals of kjanite, both of which abound in the coarse granite rock." 
about two years afterwards in a conversation with Col. WhittleBey, and 
Eubseqnently in nnmerons pablications on the subject of the mounds of 
the Dorthwest, I learned that mica was of common occurrence in the 
tomuli of the Mound Beilders, among tlie utensils and ornameotB which 
" anch rnde people are in the habit of inhuming with their dead owners. 
And upon further inquiry rnecertained that cut forms, similar to those 
found in the monnde were occasionally discovered among the rubbish and 
refuse heaps about, and in the old pits. These circamstaaces revealed un- 
mistakably th3 purpose and the date of these works, and showed them to 
be cotcmporary with the extensive copper mining operations of Lake 
Buperior. 

Since the development of mica-mining on a large scale in Mitchell and 
the adjoining countieB, it has been ascertained that there are hundreds of 
old pits and connecting tunnels among the spurs and knobs and ridges of 
this rugged region ; and there remains no doubt that mining was carried 
on hero for ages, and in a very systematic and skillful way ; for among all 
the scores of mines recently opened, I am informed that scarcely one has 
turned out profitably which did not follow the old workings, and strike 
the ledges wrought by those ancient miners. The pits are always open 
"diggings," never regular shafts; and the earth and debris often amounts 
to enormons heaps. 

One of the most profitable of all the modern mines, (on Cane Creek)', 
is one which is marked by the greatest of the old excavations and tho 
largest earth heaps about its margins, in the whole region, showing that 
this was the richest of the ancient diggings. The tunnels are notable as 
being much smaller than such workings in modern mining, being gen- 
erally only three to three and a half feet in height and considerably less 
in width. Some of these tunnels have been followed for fifty and a hun- 
dred feet and upwards. It is asserted by the miners that distinct tool- 
marks are often found along the walls of these tnnnels, reeembling the 
stroke of a pick or chiseL It is also noticed that the best parts of the 
veins were often abandoned by the old workers, evidently on account of 
34 
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the bardtiese of the rock; tfaej do not seem to have been able to pene- 
trate the iiDweathered and more solid portions of the ledges in any case, 
a circiimBtance wliich shows the inferiority of their tools. 

As to the oeea to which this mineral is pnt, the principal one seems to 
be to furnish windows for parlor stoves. Bat it is also mannfactnred into 
lamp-chimneys and shades, and it is also latterly nsed, to some extent, 
filready, as among the ancients, for purposes of personal ornaments of 
womon^ — another illnstration of the periodicity of fashions. The me- 
chanical uses are mnltiplyinj^, so that ere long the demand will no donbt 
overtaho the supply, and when that happens, a large field of profitable 
industry will be open to many connties of the StKte. 

BtriLDiHO STOKin. 

From what has been said nnder the head of general geolojfy, it will he 
apparent that there exists the greatest abundance of material for archi- 
tectnral and engineering uses, over a large part of the state. Granite 
and gneiss are among the commoneGt rocks throughout its whole length, 
except in the coastward region, where it Is overlaid by the Tertiary and 
Cretaceous beds. And the sandstones of the Triassio, red and gray, as 
well as those of the Hnronlan, are available over considerable areas; 
while the shell-limestones of the Eocene fnrnish a very fair bnilding ma- 
terial to the sandy and alluvial coast region ; and the crystalline limestones 
and marbles of the west supply an ornamental bnilding atone of great 
variety and beauty. 

Granites. — The capitol is built of the light colored gray gneiss which 
is so abundant in the Lanrentian formation of the state, and in the Peni- 
tentiary, which is in process of bnilding, the same material is used. Aq 
analysis by Mr. Hanna shows the composition of this rock. It is as fol- 
lows: 

Silica, 69.23 

Alumina, 17.44 

Besqnioxide of Iron, 1.08 

Protoxide of Iron, '. 1.22 

Manganese Oxide, 0.16 

Lime, 2.30 

Magnesia, 0.27 

Potaasa, - 2.76 

Soda, S.64 
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Tt will be noted that felspar is the predomiattnt element, and that tliis 
belongs mainly to the soda section, — probably oligoclase. Tha rock is 
evidently Cflpftble of reeisting the action of the climate indefinite!;, as 
there is no visible effect of eroBiun, in the case of the capitol, in 40 years. 
Other quarries have been opened in the neighborhood of Raleigh, in 
■which the gneiss shows the same general characteristics, with differences 
of color, grain, &c. The Henderson Quarry, in Granville comity, furn- 
ishes a harder and more qnartzose rock, of a darker gray color. There 
are several qnarries as far east as Edgecombe and Wilson, near the Wil- 
mington and Weldon Railroad. The former of these was need for the 
foundation courses of the IT, S. Post Office in Raleigh, and likewise in 
Turious stmctares along the railroad. It is of a slightly greenish-gray 
color, quite hard, and doubtless durable. 

A fine light colored feldspathic granite, specked with a small pei^ 
centago of black mica, Is quarried in Warren county. Extensive qnarries 
have boen wrought also near Salisbury, at Dnnn's Mountain. And re- 
cently a very light colored, almost white granite is obtained from the 
same locality, and has been adopted for the sopcrstrnctnre of the post 
office building already mentioned. It is a beautiful stone, of fine and 
noiform grain, dresses well ani resembles marble at a little distance. It 
is marred by the occurrence in certain parts of the mass, of minute octo- 
hedral crystals of magnetite, which under the action of the lime of the 
cement, gives it a slight ferruginous stain in patches ; bnt it is not probable 
that'they will affect the durabih'ty of the stjne. This is a true granite, 
and the ledge is of great extent. The predominant ingredient here fJeo 
is feldspar, partly, at least, .of the soda section, A very coarse porphy- 
ritic grauito with large crystals of orthoclose, has been mentioned else- 
where as ccmmon along the western side of the central granite belt, pass- 
ing a few miles west of Salisbury, across the southern end of Iredell 
county, and reappearing in large force on Long Creek, in the middle of 
Gaston. In places this is a good building stone, while in others, as the 
firat named locality, it weathers too re:idily. A granite of the same gen- 
eral depcription, that is, coarao and porphyritic, occurs on the lower 
Tadkiu (Pudce), in Richmond and Anson. This is of a slightly greenish 
color, contains oligoclase or albite instead of orthoclase, at least iu part, 
and forms a very fine and durable bnilding stone. Quarries have been 
opened in many places iu the gneiss aud granite ledges of the piedmont 
and mountain sections, more especially along the railroads where such 
material is iu demand for various engineering structures. The mountain- 
ouB ledges of porphyroidal gneiss (angeu-gneiss), heretofore described, so 
abnudant and conspicaons in Henderson county, aboat Flat Rock, Hen- 
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derflonvllle and Hickory Nut Gap ; in Hickory Nut Mountain, McDowell 
county, in tlie epiira of tlie Blue Ridge, among ihe head waters of the 
Catawba, and again on the turnpike road, jnat below Blowing Roek, in 
Caldwell county, furnish numerous quarries of a very good building etoiie. 
Thei'C are also very notable, bnro ledges of light gray granite of great ex- 
tent, near Mt. Airy, in Surry county. Eat it would be tedious and need- 
less to particularize, as granite and gneiss are everywhere. 

Sandstone. — The Kod or Brown Sandstone of the Triassic has been 
already described, and its extent andgeneral characteristics indicalcd. It 
16 found in two tracts, — narrow zones, one lying along the valley of Dan 
River, near and almost parallel to the northern boundary of the State, aa 
may be seen by reference to the map. Tlie other lies in a northeast and 
southwest direction, ne.irly across the eastern side of the middle division 
of tho State. A considerable pari of thic formation con&ista of sand- 
etODO — red, gray and variously colored, and of various grain and testnre. 
These aftbrd many qnarrtes of line building stone. One of the best yet 
opened is near Wadeaboro, in Anson county. It is reddish brown to buff 
colored, and of fine and very uniform grain. I have seen nothing froiD 
Portland, Conn., or on Fifth Avoono, superior to it. Quarries have been 
long opened in most of the other counties along the line of its outcrops ; 
in Chatham, for example, near Egypt, above and below, on the river and 
on the railroad. Other quarries of note are found on the North Carolina 
Kailroad, near Durham, in Orange. Stone from this locality has been 
long used for building in Raleigh. Two spectmens examined lately with 
reference to constitution and probable durability, showed that tho cement- 
ing material of the quartz sand consisted mainly of iron oxide and clay, 
each about four and a half per cent, in one, whi^h is of a dark-reddish 
brown color, and two per cent, in the other, which is light gray. The 
former also contained one and three-quarter per cent, of lime, an equal 
quantity of magnesia, and eight-tenths per cent, of soluble silica ; the lat- 
ter respectively threequartera and iiine-tentbs per cent, of the same sub- 
stances. These, however, did not appear to have much cementing effect. 
The samplea were taken from large blocks, fresh from the quarries, and may 
be regarded aa giving a fair representation of these sand-stonea, in their 
general character. 

Marble. As elsewhere stated, there aro several ranges of beds of 
crystalline limestone in the middle and western regions. The first be- 
longing to the King's Mountain belt, contains ao tar as yet known, very 
little marble, that may be considered aa available for the purposes of orna- 
mental architecture, or regarded as better than other common bnilding 
stones. Id the extreme west, however, in Macon and Cherokee, the 
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limestone range, both on Nantehaleh and Yalley River, containa beds of 
very fine marble of various colors, white, pink (or fleeh-colored), black, 
gray, drab and mottled. It is capable of a verj fine polish, and will one 
day, (when the difficulties of transportation shall be overcome), acquire a 
high value in arebitoctiiro, as \^ell as in other ornamental arts. In this 
last connection some of the serpentine beds may be mentioned as likely 
to come into nse, and so to acqnire a market value. 

MiLLffrONB AND GbINDSTOSE GKrTB, &c. 

The sandstone just described are, in many places, well adapted to the 
puiposes of grindstones, and during the war, while the foreign supply 
■was cut off, they were largely so used. The Anson county quarries 
fnrnish a very tine grindstone and whetstone grit, 

The conglomerates of tlie Triaseic series, which are associated with and 
replace the sandstones above mentioned have been long and widely used 
for millstones, Tliey have been principally obtained from Moore county, 
on McLennan^s Creek, where they are obtained of excellent quality ; and 
they have been distribute>I from this point, over a large number of the 
intervening counties, to the Blue Bidge. Some of these stones have been 
in use for 50 jcara; and they are occasionally found to be nearly equal 
to the French buhr-stone. 

The coarse porphyroidal granites and gneisses which are scattered over 
so large a part of the State, are however the most common material for 
millstones. And in the eastern section, the shell rock is often partly or 
wholly silicified, forming a sort of bulir-stone, as in Georgia, and is well 
adapted to the same uses. In Madison county, in the Kuronian slates on 
Laurel River, there is an irregularly laminated whitish quartz, occurring 
in largo veins, which is used for millstones, which are reported to he a 
good substitute for bahr-stone. 

Whetstone. Among the siliuione argillytes so abundant in the Hu- 
ronian strata, there are frequent ,beds of novacnlite or whetstone. One 
of the best localities is a few miles west of Chapel Hill, from which 
these atones have been carried in all direetiooa. Other quarries are found 
in Persoc county, near Roxboro, in Aneon, not far from Wadeaboro, in 
Montgomery and adjoining counties, on the great Huronian belt, and in 
fact almost every section of the State has its own quarries, which either 
do or might supply the local demand, at least in part, and as to articles of 
the commoner grades. 
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DUKOHD. 

Dr. Oenth baa givmi all titat is known on theaubject of tho occurrencff 
of diamonds in North Carolina on p. 57 of the Appeodix. All the epc- 
cimens hitherto found, were discovered- hj accident, and in washing for 
gold. Donbtless an intelligent search, bj persons trained to recognize 
the gem in the rongh slate wonld have brought to light scores ot them 
in the sxtensive gold diggings of the state. 

Aqate. 

Rongh BpeciiDeiis <^ tin's form of quartz are very common, for ex- 
ftmple, in Cabarrus, near Harrigbnrg and near Concord, and in Mecklen- 
burg ; and occasional! J a handsome gem has been found amongst them ; 
bnt a y«ar or two ago some rer; fine speoimens of iiwjes-agate were dis- 
coTered near Hillsboro, which were at last acconnta in the hands of Col. 
Whitford. 

Opal. 

A nnmber of gema of this species bare been found in the state. 
Within the last twelve months a targe cumber have been picked up iu 
Concord, Cabarrus conntj, some of tbem of much beauty and high market 
Ttloe. 

SECTION T. MISCELLANEO'JS. 

UiKBBAL Waters, 



Both Chalybeate and Snlphnr waters are of common occpiTcncc in the 
tate and in aU sections of it, the former eminenlly so. Aliun waters 
are also of frequent occnrrenco. In the eastern section, tho abundance 
of peat and mnck insures the prevalence of carbonated waters, whicli 
are continnally dissolving the iron cxides from the ferruginoas Quater- 
nary earths, and is their issue in springs at the foot of the slopes and ii> 
the rayines, they come charged with this element, which is deposited in 
a floccnlent ochreous precipitate, along tbe conrse of the streams. In tho 
granitic and slaty regions of the middio and west, the presence of iron 
and alum isdne to the decomposition of the iron pyrites, so widely dif- 
fused in tlie gneieses, granites and slates. 
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Many of the springe of those sections hare hecome noted pkcee of 
resort. 

No general iDTeBtigatioa of the sabjoct has been ;et attempted, and eo 
no general diecDBBioii will be entered on here. Bnt a great many partial 
analyses hvve been made, of waters from every Bectioo, of which a few 
examples will be given. 

The figures represent the nnraber of grains of the different substances 
found in a United States standard gallon. 

13 3 4 5 6 7 

Organic and Vol. Matter, 5.16 5,79 1.23 1.79 1.02 3 95 1.23 
Silicic Acid 1.65 8.76 0.62 1.60 3.10 1.01 1.15 

S„t"°.°.';:::::| ""> "« "* "^ S;?*} "* HI 

Lime, 4;80 1.17 0.49 1.72 1.62 1.74 0.19 

Magnesia, 0.49 0.06 0.12 0.25 0.43 0.75 10 

Soda, 0.27 1.09 0.89 

Snlphnric Acid, 0.2S 1.28 0.13 0.74 0.12 0.40 0.08 

Chlorine, 0.92 0.18 0.87 0.37 0.42 2.62 0.17 

Carbonic Acid, 28.40 32.22 large. 0.82 0.54 

Phosphoric Acid 1.00 

Solid Matter, 17.07 13.05 3.69 7.69 6.75 12.70 4.08* 

tfo. 1 is the famous '* Alum Spring," Onslow county, described on page 
13. The water issnes, clear and strong, from an aperture lathe limeatone 
of about the diameter of a flour barrel, and diBoharges, at a rough esti- 
mate, 3,000 gallons per minnte. There is a decided smelt of sulphnr in 
the air abont the spring, discernible at the distance of several rods ; bnt 
this ingredient, being iu gaseous form, is evanescent, and hence does not 
appear in the analysis. There is a oehreons precipitate for some distance 
along the brook below. 

No. 2 is a similar spring, not so large, but still very bold and copious, 
situated some four miles north of Washington, known as " Oowhead 
Spring." The temperatnro is 60". This also gives an iron precipitate. 

Ko. 3 is one mile above Hoigaiiton, on the railroad. 

No. 4 is called " Glen Alpine Spring," some ten miles south of Mor- 
gantoo, in the South Mountains. 

No. 5 is a spring near Greensboro, analyzed for Dr. Duffy. 

*Add .21 gnun of solpbor, in the form of sulphides, 
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No. e is a well at Tbomasville, (of Mr. Thomas). Thie ia notable as 
cootaioiDg a graio of phosphoric acid to the gallon. Tho analysis also 
showed rajnnte (jaantities of nitric acid and of the sulphides. The 
preeonce of these sabstancea famishes gronnd of suspicion of contamioa- 
tion. 

No. 7 is from Warrenton, analyzed at the request of the major. It is 
a snlphnr water, otherwise very pure, containiug only four grains of solid 
matter to the gallon. 

It will be observed that tho amount of solid matter does not reach 
twenty grains in any of these samploa, all of which are popularly con- 
sidered mineral waters. But an ordinary potable water may, and often 
does, contain even more than that amount. Some of the wells of Raleigh 
contain ranch more. A few examples will show the range of solid mat- 
ters in drinkable waters, in grains per gallon : 

Cochituate, Boston, 3.11 

Croton, New York, 4.78 

Bidgewood, Brooklyn, 3.92 ■ 

Fairmount, Philadelphia, 3.S0 

Lake Michigan, Chicago, 6.6S 

Genesee River, Rochester, 13.25 

Thames, London, 18.50 

Kent, " 26.60 

Seine, Paris, 8.83 

Rhine, Basle, '. 11.80 

Loch Katrine, Glasgow, ■. 2.30 

Dietilled Water, 0.10 

Absolutely pure water is unknown, outside of the laboratory of the 
chemist. 

No spring, or well, or lake water is pure. And it is generally consid- 
ered that a certain (small) per centage of mineral matter improves not 
only the taste, but tho wholesomeness, of drinking water. Lime carbon- 
ate, one of the most common impurities, does not impair its healtlitulnees, 
until the quantity passes twelve Or fifteen grains, but sulphate of lime, 
magnesia salts, and whatever communicates permanent hardneti to 
waters, are reckoned injurious, even when existing in small proportions. 
Organic matter is commonly sot down as injurious, if found in quactitiea 
above one grain to the gallon. 

But whether a larger proportion is hurtful, depends altogether on the 
nature and (espedally) the source of it. If derived from the putrid de- 
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compositioD of vegetable, or (eepeciall;) animal matter, it is injririona in 
all proportions ; but the brown hnmons acida, from peat and muck beds, 
do not eeem to be deleterious even when amonuting to saturation. Sea- 
going reasela are e^d to prefer the brown, wine-colored waters of the 
Dismal Swamp and other such peaty waters of the coaGt. 

Suspended matters in drinking water arc usually onwbolcEome, and a 
frequent source of disease. 

Nitric acid, ammonia, phosphoric acid and chlorine are commonly in 
dications of pollution, especially the three last named, and waters so con- 
taminated are dangerous to health. The greatest total amount of solid 
matter per gallon in potable waters shoald not exceed 30, or at most, 40 
grains ; the carbonate of lime should not coustitnte more than one third 
of that; the organic matter ahould not pass one grain, and eulpbate of 
lime and magnesia salts shoald be absent, ur if present, only in minute 
quantities. 

Lake and Kiver waters are generally purer than that from spring and 
wells, and for obvious reasons. All waters come from the ocean by evapo- 
ration, and fall in the form of rain in a state of comparative purity, ab- 
sorbing from the atmosphere, besides the gases of which it is composed, 
the animal, vegetable and mineral dust which floats every where in it, 
and also a minute portion of ammonia, nitric acid, and other matters (sul- 
phurous acid, &c.), thrown into it by the combustion of coal, &c. A part 
of this water, after reaching the surface of the earth, passes directly into the 
rivers and lakes; another portion penetrates the crevices of the rocks, or 
the porous earth, and makes its way, by a slow underground circulation, 
tv the sources of springs, or is tapped by wclis, and so comes to the air 
again, charged with whatever soluble mineral matters there may have 
been in the rocks and earths through which it has percolated, so that the 
character of the water so issuing, is determined by that of the rocka. 
Other things being equal, the water is purer in regions characterized by 
tho older, crystalline formations, granites, gneisses, &c. 

Mineral waters are simply those which contain either an excess of those 
mineral matters usually found iu spring and well water, or (and more 
commouly) such rare substances as are supposed to have valuable medi- 
cinal properties. The following analyses will convey a general notion of 
the composition of snch waters. It will be seen that sea water is a most 
conspicnons example of mineral water. 

grs. pr. gfil. 

Ocean Water, 3,408.00 

DeadSea" 13,488.10 
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SaltLako " 16,203.00 

CoDgrees Spring, Saratoga, 700.89 

U. B. " " ' 331.84 

Spooling Well, " 991.55 

BallBton Artesian Well, Ballflton, 1,233.25 

Greenbrier White Stilphnr SpringB, Va. 16.21 

Kockbridge Alnm, Va., 6.85 

Buffalo Springs, Va., 98.38 

Warm Springs, N. C, 9.81 

Hot Springe, Art., 8.50 

Vichy, France, 35.99 

Kiesingen, Germany, 65.52 

Louisville Artceian Well, (3,086 feet deep), 113.96 

Charleston " " (1,250 teet deep), 16.96 

The waters of some of the pnblic wells of the city of Nowbern have 
been analyzed, at the reqnest of Col. J. D. Whitford, and the result is 
given below, as furnishing a fair example of the potable waters of the 
seaboard region: 

12 3 4 5 6 7 

Silica, 7.87 4.43 5.42 9.15 6.93 3.79 0.69 

Organic Matter, 5.07 9.33 2.68 7.06 3.67 1.34 1.85 

Alnmina, 0.29 0.46 0.29 trace 0.17 0.35 0.01 

Oxide of Iron, 0.29 0.29 0.58 trace 0.64 0.11 0.01 

Lime, 4.08 8.23 1.51 6.12 2.04 3.26 0.47 

Magoeeia 0.93 0.58 0.64 1.22 0.64 0.64 0.11 

Sodium, 2.68 7.75 2.39 7.75 2.09 3.03 0.38 

Phosphoric Acid, trace trace 0.17 0.17 0.17 0.51 0.15 

Sulphuric Acid, 0.93 2.21 0.47 2.68 0.58 0.64 

Chlorine, 2.79 5.83 trace 0.81 trace trace 0.30 

Solid Matter, 24.93 39.10 14.14 34.95 16.93 13.67 3.97 

Depth, (in feet), . 37 15* 15* 69 15* 22 

Temperature, 63° 68° 67° 69° 68° 55°** 



•Not more Ui»n 16 feet. 
**Teinper&tare takeo Id JaDuaty. 
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No. 1 IB from the Wbitehiirfit pump. 

No. 2 ig from Manlj'a pnmp. 

No. 3 is from the Gilder&leeve pump. 

No. 4 is from the Epiacopal Church puinp. 

No. 5 is from the Lano pump. 

No. 6 is from H. J. B. Clark's, 9 miles from Newbern. 

No. 1 1B from T. S. Howard's, 1^ miles north of Newbern. 

It will be observed that the solid matter about reaches the limit of pota- . 
bilit; in two cases. These are the second and fourth. And it will also be 
obeerbed that much of the excess in butb cases is commoD salt, (chlorine 
and sodium), which exists in much greater proportion in these wells 
than in any of the others. Tiiis is explained by tlve fact that they both 
penetrate to a level below the Burface of the Neuse River, whose waters 
are brackish, and the former is only 200 feet distant from it. Theee 
waters also contain a larger proportion of lime and organic matter than 
the others. Their temperature is also highest, indicating a more direct 
communication with waters having the surface temperature, so that 
they cannot be recommended as wholesome drinking water, although 
they are within the allowed limits of potability. Tiie quantity of silica 
found in all these waters is very considerable ; but there is nothing 
specially injurions to health in this mineral, beyond the fact that it is so 
moch added adid matter. The organic matter is also large in all of the 
samples, and in several of them, notably so. Tbe Whitebnrst, for ex- 
ample, comes next to the Episcopal Church well in this respect. This is 
doubtless due to the source of the water, which is to be sought in the 
peaty swamps and rivers further inland, from which these waters are de- 
rived throngh their communication with the snbterrancous streams. A 
considerable additional part of the solid matter of this water is evidently 
derived from the river, as indicated by the large proportion of clilorine, 
sodium and magnesia. The temperature of this well shows, however, 
as well as its structure, that the main sonrces of its supplies are distant 
and deep,-:-that they arc a part of tlie subterraneous circulation pecaliar 
to this section, and arising from its special geological features, explained 
elsewhere. 

Of course those wells are the safest sources of water for drinking and 
other domestic uses, which reach this underground circulation, provided 
of conrse they do not aho communicate with brackish or other undrinka- 
ble waters. The shallower wells, — those which stop short of this stra- 
tum, that is, which derive their supplies directly from the raiufalljiy per- 
colation through the snperticial porous, sandy strata, which characterize 
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moBt of the eastern section, will ever be liable to pollution from various 
aonrcce; and the dangers of snch pollution are greater, and are contin- 
ually augmenting, especially in cities, as the sewage and decaying animat 
and vegetable matters are continually descending, and will sooner or later 
reach the sources of such shallow wells. 

It will be noted that Nob. 3,4, 5 and 6 contaiu an appreciable amonnt 
of phosphoric acid, especially the last; this is always objectionable and 
pnspicions, even in the smalleat quantities. Nu. 7 is an esceptionally 
pore water. The following analyses of polluted and nnwholesome 
waters are added, as an illnslration of the effect of sewage and ma- 
nure heaps and other animal and vegetable filth, which, without proper 
sanitary precantioas, will accumulate in all cities, and even about 
private houEes, They are from the last Joornal of the Royal Agricul- 
tural Socii^ty of England, and were made by Voelker. 

13 3 

Organic Matter,, 0.56 1.56 2.68 

Phosphoric Acid ) gg (^ J7 

Oxide 01 Iron and Ahimma | 

Phosphate of Lime, 0.42 0.95 

Sulphate of Lime, 18.14 20.67 96.71 

Carbonate of Lime, 5.41 11.31 

Carbonate of Magnesia, 13.91 

Nitrate of Magnesia, 8.31 0.19 13.93 

Snlphale of Magnesia, 34.83 

Nitrate of Lime, 8.97 

Sulphate of Soda, 3.96 

Chloride of Sodium 13.63 20.44 45.35 

Alkaline Carbonates, 2.72 1.58 17.86 

Silica, 0.84 1.40 1.83 

SolidMatter, 58.80 70.84 218.26 

No. 1 was taken from a public pump in the suburbs of London. Dr. 
V. found on inquiry that there was a burial ground in the vicinity, and 
tie bad no doubt that the drainage from thence reached the well and 
rendered it " unwholesome and totally nnfit for drinking purposes." 

No. 2 is a sample of water from a well used by a family that had been 
attacked hy typhoid fever. Dr. V. says the sample is " contaminated 
with drainage products, which fully accounts for the outbreak of typhoid 
fever in the family." 
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No. 3 is a sample of water from a ■well in Lincolnshiro, that had proved 
fatal to two farm aaimale. Dr. Y. to whom tho BUEpected water was sent 
for analysis, says that the water was free from smell, but was colored 
slightly yellow, aud he adds, "nntjnestionably the water was charged 
with a large proportion of iiijurions organic impurities, and much con- 
taminated with saline and earthy componnda, wbiuh were derived from 
yard drainage, sewage, or similar objeutionable liquids. In consequence 
of these impurities the water was positively poisunons and probably 
produced the death of the two beaelf." 

These cases are given, out of hnndrcds, in order to fix attention upon a 
anbject of the last importance, both to cities, and to individuals and to 
society at large, and this becansc it has been almost wholly neglected 
among us, even in our largeat towns and cities, whose death rates hnvo 
doubtless often lespondod sadly tu this public ignorance and private and 
official negligence. 



In addition to what Dr. Genth has said on this head, page 56 of the 
Appendix, I add the following. 

The SocMngkam Meteorite, referred to by Dr. G., I obtained in 1866, 
from Mr. Peters, who found it a few years earlier, and who lived near 
the point where it was picked up. It was found in an old field which 
had not been cnltivated for about 20 years, on the top of high hill 
(Smith's Mountain), and near the site of a former dwelling ; eo that its 
fall probably occurred within 20 years. The mass is very compact and 
almost as hard as steel. The original weight was within one ounce of 
eleven pounds. It was coatea with rnst. Dr. Genth's analysis of a aniall 
fragment sent him, gave 

Iron 90.41 

Nickel and Cobalt, S.74 

Nickel, 0.83 1 

Iron, 0.27 \ Phosphide. 

PhoBphoms, 0.14 J 

Copper, 0.1 1 

He says : " It consists of a mixture of several Iron-Nickol alloys, in- 
termixed with pliosphido of Nickel-Iron." " The iron contains besides, 
pyrites, and probably qnartz, or a silicate in minute quantity." " This 
meteoric iron is undoabtedly one of the most interesting in existence." 
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Ho also notcE the point that it contains chloride of iron, a substance 
rarelj fonnd in meteorites. 

Dr, J. Lawrence Smith, for whom I was able with much difficulty to 
sever a larger fragment, alao mado a minntc investigation of it. Hie 
ensljeis is as follows ; 

Iron, 80.88 

Nickel,... 8.02 

Cobalt, 0.05 

Copper, 0.03 

Plioapliorus, 0.08 

The frftgmetit analysed was eelected so as to be *' free from any schrei- 
bersite visible to the eye." " Its specific gravity was 7.78." " Its atrnc- 
tnre is highly cryatnlline, and when polished and either heated or acted 
on by nitric acid, develops remarltHbly fine Widmanstsetian figures with 
delicate markings on tlie inside of the Bgiirce." " I dieoorered some of 
the chloride of iron, enongh to test its nature and leave a email fragment* 
that is now in the Garden of Plants, Paris." 

The Nash County Meteorite.—On May 14th, 187i, at 2i P. M., there 
fell near Castalia, in Naah eoanty, a shower of meteorites. Dr. King has 
given me the particnlarB of the fall. He says there were " rumbling ex- 
■ plosions as of fire arms in battle a few miles off, which continued for fonr 
minntes." Four fragments have been picked np, one of 12 ponnds, one 
of 6, and two smallvr, of Ijetween one and two pounds, which I was so 
fortunate as to obtain from the tinders through thetr conrtesy and by 
favor of Hon. J. J. Davie, The specimens all have atUin black coating, 
and are of a light to dark gray color inside. 

Dr. Smith, to whom I forwarded a fragment, has made an analysis and 
report, from which I make the following abstract : " The principal cause 
of the dark color is doubtless the large amount of Nickeliferoas iron, and 
In the lighter portions there are some white spots of a mineral which is 
doubtless enstatite. Tlie specific gravity is 3,061." The composition 
is as follows : 

Nickeliferous Iron, 15.21 

Earthy Minerals, 8i.79 

The former is composed of 

Iron, 92.12 
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Nk-kel, ; 6.30 

Cobalt, 0.41 

Tho latter ooneiete of "bronzite and olivine witti small particles of 
auorthito, and it will be seen from this statement that its composition is 
a common one." 
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Page 40, line 9, for 46,O(»,000, read 4«,000, 000,000. 
" Tl, " 27, colnmu Pnqf Oft*., torlli, readli. 
" 71, " as, " ■' " (or 8, read 18. 

" 71, " 16, tor 4,000,000, read 40,000,000. 
" 107, " —a, lor Fohtated, read Foliated. 
'■ laS, " IS, for leda, read Idea. 

" 126, liaea 7 and 8, strike out " In tbe rerttcal and OTerban^ng cliffs od tlie Tum- 
pllie, ]QBt below Blowing Rocli, In Caidwell," and Insert at line 81, pa?_' L3 >, after BL'Ui «u(/c. 
Pago 127, line 13, (or Cborite, read Cblorite. 
" 180, " 16, for n, read In. 
" 115, " — 5, for hydra- read hydro- 
" 14IJ, " — 8,forTrio9aiG,readTrlasaic. 
" ISO, top, for p. 19S, read ISO. 
" 189, 1[ne 22, tor glanconite, read glanconite. 
'■ 817, line 26, for ieetioa II, read sectloD III. 
" aso, line 6, for 8|>aQlBbred, read Spanlsb red. 
" 2BS, line SO, tor section III, read flection IV. 
Appendix, page 14, line 2, tor Eiojra, read Ezogyn. 

Appendix, page 24, line 18 from bottom, strike out it, after oitrea Mlbefonnls. 
Appendix, page 27, heading Calllcardia, add QmHum Bediti, Adams and Reeve. 
Appendix, page lOS, line 3 from bottom, for aolet, read makes. 

In the map, at the beginning, there is an obvlouB blonder In the marking and coloration ol 
the section, IRaoMKe to Catavixi, at the Junction of the Huronian and Laarentlan. 
Professor Conntl wishes to add the following note to appendix A : 

"I have Inadverten I7 given precedence to the name Butj/eon, qnotlng Sycalyput as a 
nbgenos of the same, but the latter has priority of date, and should stand for the genos 
while Bai/eon represents the sabgenus. Two well defined groups are met with In this genua, 
which, cnlminatlng in the Miocene, contains no doabtlol species aa to whicli section It appe r 
tains ; Butyam being always without a channel abont the entcre, and when armed, it is always 
with tpinea ; whereas, the snbgenos Bycotyptu, has Invariably a channel and tubercles In plac« 
□f spines. Such a marked difler.nce between the two sections might constitute two genera, 
bat the amngeoient tu genos and snhgenus Is quite as convenient, leaving the generic questlo 
to Ik solved by the aaatomlst." 

Z6 
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B(^(ardn>, FroL E. H., Tiettee. 
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Bottams, (of riran,)...^ 8 

Boanduletof St«t«, t 

Bradley, P.of. F. H., MO 

Broad River, SI 

Brushy Hoontaliu, 31, SB 

" " altitudes In, 88 

Bnckhom Mine, 322 

Building stones 303 

o 

Caldwell county iron ores, 300 

Cape Fear River, ; 81, 86 

" " " water power of, 41 

CarlMDlferona aystem, 116 

CaUwba River, 8» 
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APPENDIX. 

A.FPF.NTHX. A. 

DESCRIPTIONS OF 
NEW GENERA AND SPECIES OF FOSSIL SHELLS 

OF NORTH CABOLINA, 
IN THE STATE CABINET AT RALEIGH. 



By T. A. OONKAB. 



The Cretaceous fossils described in tins paper represent the Eipley 
group of that formation, 80 named from the town of Riploy, Miasissippi. 
Some of the species of Ripley are identical with Carolina shells, and others 
with those of Eufala, Georgia and Haddonfield, New Jersey. Not only 
this identity of several spociea, but the mineral character ot the beds in 
which they are found is the same, and also the state ot preservation of the 
tbasils, proving not only a simultapeous deposit, but a similar deptli of 
water, not in an estnary, but in a marine basin. Oyster shells aro very rare 
and 80 far only one estuary shell, aNcritina, has been found, and that in 
Mississippi. I conclude, therefore, that the Kipley ocean extended over 
most ot the Southern States, bordered on tlic north by the Triassic, Oar- 
Ixtniferonsand older rocks, and that the materials which drifted into the 
Cretaceous sea were derived in all localities from a similar source, since 
the marl is a fine brown sand holding minute grains of transparent 
quartz whicli constitutes a friable, incoherent earth, from which the most 
delicate hinges of the bivalves are easily cleared. This marl is destitute 
of green sand in the localities referred to above. The Riploy group con> 
Btitutes the great bulk of the Oretaceous strata cast of the Mississippi, and 
it corresponds moat nearly in age with tlie Senonian stage of d' Orbigny, 
or that part of the Cretaceous series which nndcrlies and most nearly 
.ipproflches in age to tlic chalk. 
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All the species, (!l[«pt two, ticrein described are from 8now Hill, Greene 
connty, 

BIVALVES. 

ANOHIA. Lin. 

A. linifera, pi. 1, tij;. 1. Shell rounded, convex, thin in aubstanee, 
with nnmereuB radiating irregular acnte lines minntelj tnberculated. 
This shell is extremely rare, while A. argerUea, Morton, is abundant. 

A. lintea. Shell having the larger valve vcntricose, and senptured 
with reticulated lines, radiating lines alternated, waved. 
Locality: The Barn, Cape Fear River. 

RADULA. Klein. Livia. 

R. oxypUura, pi. 1, fig. 5. Shell ovate, oblique, inflated ; ribs 19, com- 
pressed, acnte; umbo inflated; anterior extremity angular and situated 
above the middle of the valves. 

Common in a particular part of the bed, which is exposed only to the 
depth ol about 5 feet, but very rare in other places. It is almost always 
pressed out of its true shape, but otherwise the shell is in excellent preser- 
Tfttion, though very friable. 

TRIGONiJABCA. Vonrad. 

This genus is very uharaeteristic of the Ripley group of America and t)ie 
Senonian ot Southern India, where its development rooclieB its climax. It 
is a well defined genus, characterized by an exterior resemblance in form 
and sculpture to Cccull.CjI, and in the marginal plate of the posterior 
cicatrix, while it has the oblique decending series ot teeth, somewhat 
resembling those ot Axih£a. There is no trace of this genus in the older 
Eocene and none apparently in the chalk. The area between the beaks in 
the American species is long anteriorly and very short Iwbind the beaks. 

T. triqueira, pi. 1, tig. 7. Shell triangular, ineqilatcral, cuneiform 
posterioi'ly ; umbonal slope nearly straight, very oblique, angular; disk 
flattened anterior to the nml>onal slope; posterior slope profoundly de- 
pressed ; interior radinteiy striated. 

This species is rare and is the only one I have seen without radiating 
lines on the disk. 
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8CBGEKUB BKETIABCA. Cotirod. 

Bb«ll comparatively Bliort; hinge area minntelj striated across, binge 
line straight in the middte, descending towards the ends ; cardinal teeth 
luinnte, crowded ; scnlpture, mintito radiating lines. 

This suhgenns allies Tbigohoaboa with AzinjBA, and may readily ho 
distinguished trom either hy its minute close tcoth. 

T. wnbonata, pi. 1, fig. 8. Shell triangalar, direct, equilateral, with 
a very prominent broad umbo and a terminal nmbonal slope which is 
rounded ; posterior slope very small and almoet at right angles with the 
disk ; lower half of disk flattened on the posterior side ; Bcnptaro minata 
cancellated lines. 

T. perovalis, pi. 1. iig. 3. Shell oval, compressed, sabe<]iiilateral, 
thin in snhstance ; margins ronndcd ; base mediately truncated ; umbonal 
slope obtusely rounded; 2 or S minnte plications near the beak on the 
anterior snbmargin ; inner margin entire. 

T. Carolinensis, pi. 1, iig. 4. Shell eubtriangnlar, inequilateral, ven- 
tricose, posterior margin siibtruncated : umbonal slope undefined ; inner 
margin entire. 

Tliis species is shorter and more ventricosc than the preceding. 

T. cangesta, pi. 1, fig. 2. Shell rounded, vcntricoee, slightly obliqne, 
inequilateral, umbonal slope undctinGd, margins rounded ; cardinal series 
long, inner margin entire. 

This is perhaps the most abundant bivalve at Snow Uill, and yet in 
almost every instance consists of separated valves, while in the genus 
Ctci-othteis whole shells are not uncommon. 

T. Saffordii, Gahb, is a member oi this subgenos. 

NEMODON. Conrad. 

This genus differs widely from the Jurassic Maosodon in having a very 
slender cardinal plate except towards the extremities, in having a few 
oblique linear teeth under the anterior side of the beaks, and in having 
the anterior teeth parallel with the hinge margin. It differs from Cuooi.- 
LABiA, DeehayeSf as represented by Aroa heterodonta, in having g simpler 
form of hinge character and & straight hinge margin. It comprises two 
forms of extremely tbiu shells, pnnotato-radiate on the Wteri^t^>^^Q|c 



K. hrevi/rona, pi. 1, tig. 15. Shell eiibrliouiboidal, uinboual slope 
indated, very oblique, rounded, mucli curved on the umbo which is broad 
and the summit obtuse ; cardinal line short, posterior margin very oblique, 
slightly curved; anterior side very short, obtnsely rounded; binge line 
slightly einuons, scnlpturo very fine, abnost obsolete, cancellated lines 
punctate at the intersection. 

Of this extremly thin shell 1 obtained 3 valves, showing the binge in 
perfection. It is widely distinct from N. Jivfalenn«y Gabb, which ie fonnd 
associated with it at Snow Hill. 

In the American Jonnial of Ooncholog;- it is btated that Arva hetero- 
(/cn^ti is a species of this genus, when I meant exactly the reverse — the 
word not having l)een omittwi by the printer. 

liAUHATlA, Gr<iy.. 

(SuiiiiKKi'M rLA<;iARCA. VonrutL 

Shell with a straigbt hinge margin terminating in an angle, narrow car- 
dinal area, having minute close angiilatcd lines; cardinal teeth very 
oblique without angles towards tlic interior margin ; abort ; anterior series 
with one or two teeth comparatively large, slightly angnlatcd in the 
middle and very oblique. 

U. VaroUnensim, pi. 1, lig. 11. Shell trapezoidal, ventrieose, very 
inequilateral, nmboiiiii alo]>c acutely rounded above, undefined below, 
anterior margin trunrated ; posterior end omarginate below the hinge 
extremity ; disk witli numerous prominent unequal closely-arranged, very 
narrow ribs, crciiulnted and with a few inlermediafe lines. 

srnoENvf I'lii.VNKMA. Cimratl. 

Shell with the hinge lino slightly descending, the teeth on both sides 
Tery obliijne, those on the posterior side elongated, striated, the series 
suddenly terminating in a few short teeth ; cardinal margin straight, 
angulated at the ends; cardinal area extremely narrow with two profound 
lines angnlatcd nnder the beaks. 

B. Hntea, pi. I, tig. 12. Shell trapezoidal, subalated posteriorly; 
nmbonal slope inflated, rounded ; disk cancellated with v>!ry numerone 
close lines, the radii most prominent, acute. 

This is a thin, rare shell allied in subgeneric characters to ^rca iiit 
xoardsii and A. distant, Deshayes. , - ■ 
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ARO< )FERN A. Conrad. 

A. CardinenaU, pi. 1, fig. 0. Shell Buboval, infiated, beak proinineDt, 
terminal, hinge and ventral margins parallel ; posterior end rounded. 

INOPERNA. Cmrai. 

Shell profound]; elongated, ot a inytiloid form ; liinG;e entire ! cooeen- 
trically plaited on one side and longitndinallj Btriated on the other or basal 
half of the valvee ; hinge and rentral margins Bnbparatlcl ; posterior end 
rounded. 

This is an extremely thin shell, very pearly, and having undulated ribs 
or plaits very like those of many species of Inocxr&uus. I have had 
only a partial view of the hin^e, and theroiore cannot state its character 
with certainty. The substance of the shell is librouB like that of Inouera- 
uuB to which it ifl nearly allied. 

To this genns 1 refer Modiola lilicata Sowerby ; M. Jfagdlifa'a, Forbes, 
and Inoceramns siliijua, Matlicron. 

I. (7awZiMCTt««, pi. 1, fig. 22. Shell slightly arcuate towards the pos 
terior end, mnch compressed, gradnally expanding to the posterior 
extremity, which is rounded. 

The shorter outline and larger ribs dietingnish this species from the 
allied forms. The compression of tiie valvee may be owing to pressure, 
one valve being perfectly flat. 

MYTILUS. /a7>. 

M. condecoi'afus, pi. I, fig. lo. Shell small, ventricoso, slightly in- 
curved ; disk nndulato-plicate ooneentricaily ; substance pearly ; beaks 
obliqne, prominent, acute. 

I found only one valve of this beautiful shell. 

M. nasutus, pi. 1. fig. P. Shell broadly triangular, suddenly depressed 
anteriorly, incurved, rostrated ; beaks acute and very oblique. 
Very rare. One specimen has concentric plica* near the beaks. 

ETEA. Conrad. 

Shell eqnivalved ; right valve with one primary cardinal triangular bifid 
direct tooth under the apex and a pit on each side ; 2 lateral teeth, ante 
rior one approximate, robust ; a broad cavity between it and the binge 



tuargin, posterior lateral tooth distant ; lett valrc with tw« widely divor^ng 
cardinal teeth, poetorior one bifid and vcty oblique ; lateral tcoth pro- 
fonndly developed, pallial line with a small sinus, straight or truncated. 

E. Carolinenaia, pi. 1, fig. 14. Shell oblong-ovate, slightly ventricoGc, 
very inequilateral ; nmbonal slope carinated ; posterior side elongated, 
cuneiform, contracted anterior to nmbonal slope ; cardinal margin nearly 
straight, long and obliqne ; posterior end obliquely truncated, extremity 
angular ; disk entire. 

A common and graceful shell, of what family remains in doubt 

BRACHYMERIS. Conrad. 

81iell equivalvod, inequilateral ; hinge with two cardinal teeth and a 
deep pit between them ; anterior tooth of right valve bifid ; one lateral 
tooth anteriorly and remote Irom the apex ; mnscnlar impressione large, 
snbmar^nal, pallial line entire, posterior tooth of left valve bifid. 

B. alia, pi. 1, fig. 16, and pi. 2, tig. 23. Shell ovate, slightly ventri- 
cose, height rather more than length ; posterior side short, subtruncated, 
extremity angular, nmbonal slope ronnded ; beaks situated rather posterior 
te the middle of the valves. 

CRASSATELLA. Lam. 

suBOENi's PACitTTe.ERU6. CoTirad. 

C. CarelinensiSf pi. 2, fig. 21. Shell suboval, short, equilateral, com- 
pressed, with distinct lines of growth ; posterior end truncated, nearly 
direct. 

This rare species occurs in New Jersey, where I tbund one valve, and 
unc only at Snow Hill. 

C. ptert^mg, pi. 1, fig. 25. Yonnp shell ot this species. \ 

ARENE. Cimrad. 

Shell equivalved ; hinge ol right valve with two cardinal teeth, anterior 
one bifid, direct ; a large deep channel on the anterior side ot the hinge, 
with a short lateral tooth at the anterior end of it. 

^, CaroUnensit, pi. 1, tig. 19. Shell rounded, thin in substance, ven- 



triooae, Bmooth; poBterior slope enddenl; depressed ; timbonal slope aogii- 
lar ; posterior end trniicatod. 

LUCINA. liruy. 

L. gldrula, pi. 1, Hg. IS. Shell rouiided oval, eoovex, concentrically 
laminated ; anterior end trnncRted, direct ; posterior end emarginate ; pos- 
terior slope snddenly depressed. 

One valve only was louad. 

CARDIUM. Lin. 

SUUOBHL'B TBACHTCARnmf. 

C. CaroHiiensu, pi. 2, fig. 1. Shell elevated, slightly obliqne, ventri^ 
cose; ribs abont thirty to the ambonal slope, convex, little prominent 
close, tho intervening spaces linear, ribs transversely nigose ; ribs on pos- 
terior elope large, angular, snbcarinated ; cardinal and lateral teeth promi- 
nent ; cardinal teeth equal in length. 

Rare. The ribsare closer than represented in the outline figure. 

FliOTOCARDIA. Bet/rtch. 

P. OarolinenatH, pi. 2, tig. 21. Shell rounded, direct, equilateral, ventri- 
cose; limbo broad, summit prominent j iimbonal slope undefined; poste- 
rior slope slightly impressed or concave, with .eight rather wide, little 
prominent, flattened ribs; disk with minute, close, concentric, impressed 
lines, largest towards tlie base; anterior lateral tooth distant, very promi- 
nent ; posterior tooth small. 

Only one valve has been obtained. It difl'ers trom P. IliUnnum, 
Sowerby in having larger and much tewer ribs posteriorly. 

APHRODINA. Conrad. 

When I defined this genius I knew one species only, but )iiy visit to 
Snow Hill revealed a mnch larger and better characterised species, and 
lully jnstifies the separation of a group of Cretaceous shells from CrruEBEA. 
Indeed I am fully convinced that sheila of the genera CrrnEKSA, 
Meretrix, Cakyati8 or Vknca do not occur in American Crctaceons strata. 

A. regM, pi. 2, fig. 7. Shell ovato-triangtilar, very Inequilatera), 
vontricosc, thick in substance, nmlio obliqne, Innulc lanceolate, defined by 



a minute impressed line; niargine rounded; disk witli a ten* concentric 
furrows and strong lines ot growtli; anterior lateral tooth narrow, eloa- 
gated, parallel with the hinge margin above it, and rongh with tnberculi. 
form strift'. 

A common species, the largest of which found entire measures three 
and a half inches in length. Others much larger conld only be obtained 
in fragments. 

CYCLOTHYKIS. Conrad. 

Shell rounded, inequilateral; hinge with ionr cardinal teeth in the right 
ralve, three of which are united above; hinge of left valve with three 
widely diverging cardinal teeth, posterior tootli linear, very oblique and 
with a broad, flattened, triangular pit between it and the middle tooth ; 
fnlcrnm long, broad, obtuse ; pallial sinns profonndly angular, ascending ; 
Innule undefined. 

C. CaroUnenaia, pi, 2, fig. 3. Shell rounded, ventricose ; length 
slightly exceeding the height; dorsal margin posteriorly very oblique, 
slightly curved ; end margin subtruncated ; disk with strong concentric 
unequal lines obsolete on the middle of the disk. 

A very common shell, often found entire with united valves. 

0. alta, pi. '2, fig. 4. Shell short ovate from ventral margin to beak, 
equilateral ; margins regularly rounded ; disk polished, lines of growth 
distinct. 

TENEA. Conrad. 

T. parilis, pi. 2, fig. 25. American Journal of Conch, vol. 6, p. 7i, 
pi. 3, fig. 12. 

Dosinia Conrad. Jonrn. Acad. Nat. Sciences, vol. 4, 2d series, 

pi. 46, fig. 16. 

B A ROD A. Slalicska. 

B. Cardhifusis. pi. 2, fig. 10. Shell oblong, very inequilateral, convex, 
with a few slightly impressed concentric furrows; posterior cardinal 
margin long, straight, oblique ; margins ronnded ; nmbnnal slope unde- 
fined and regularly convex with post-uml)onal slope. 

This is the first spccios found in America and represents an interesting 
exclusively Oretapeons genus. The hinge fortnnately can be obtained in 
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perfection at Snow Ilill. The genus is common to the Senonian strata in 
Ameiica, Europe and Sontbera India. 

CENE. C<mrad. 

Shell tvith the hinge of the left valve having one loog oblique cardinal 
tooth projecting below the hinge margin, and aminnte tooth poeteriorly ; 
right valve unknown. 

(E. fUma, pi. 1, fig. 17. Shell subtriangnlar, slightly folded ; right 
vftlre fiat, nmbonal slope subangiilar, post-nmbonal slope with minute 
radiating lines granulated behind the umbo and on the aubmargin ; disk 
Bcalptnred with very minute concentric close ImpreBsed lines ; baaal mar- 
gid Bubrectilinear. (TMvm^^ 

LINEAEIA. Owrorf, 

SDBOSiniS LIOTHTBIB. 

Talvee smooth, slightly bent. 

L. CartAineime, pi, 1, fig. 20, 23, M. Shell suborste, convex ; beaks' 
sitnated behind the middle ; umbonal slope undefined ; anterior end 
acutely rounded, pOEterior end truncated, direct. 

Although the exterior of this shell is very unlike that of the typical 
sculptured species of Liheasia, the hinge character is identical. \Td- 
linidtB.) 

VALEDA. Conrad. 

y. Untea, pi. 1, fig. 26. Large and perfect specimens of this shell 
enabled me to difitingnish the difference between this gonos and Cm- 
BOFHosA., Gabb {Mactridas,) 

OYPRIMERIA. Cwirad. 

0. depreaaa. Conrad. Single valves of this sheD are exceedingly 
abundant at Snow Hill. They are generally more or less water-worn, but 
perfect specimens, with united valves occur sparingly. All the shells of 
this deposit indicate an open ocean with a shore at no great distance 
where weathered beach shells were abundantly deposited among a com- 
paratively few living specimens. The genus is eminently characteristic of 
the Kiploy group and next to Axinoea congesta, the present species is the 
most common shell at Snow Hill. 
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HEECODON. Cotimd. 

Shell equivaWed, hinge of left valve with two email cardinal reeth, an- 
terior one bifid, posterior one linear ; right valve with two diverging 
teeth, anterior one angular and excavated or angulated below the middle, 
long and very oblique ; cartilage pit deeply impreBsed ; anterior cardinal 
plate Elightly tnrrowed longitudinally ; pallial line with a deep, regularly 
rounded, broad bIdus. 

H. ellipticua, pi. 2, fig. 2, 8. Shell elliptical, inecjuilateral, convex, 
diek entire ; beaks remote from anterior end which is acutely rounded, 
posterior end rounded ; nmbonal slope undefined ; post-umbonal slope 
convex ; ventral margin regularly curved. 

The smaller outlino figure represents what I suppose to be a young 
shell of this species, and is very abnndant, while the large epeciatens are 
very rare. The largest fonnd meaBures 3^ inches in length. 

CYMELLA. Meek. 

Shell eqnivalved, thin in siibetaneo, gaping posteriorly ; hinge of right 
valve with a thin transverse tooth parallel to the shell'slength snd approx- 
imate to, and below the cardinal margin, fiat on the upper side and » 
curved pit above it : fulcrum prominent, acute, straight ; leit valve with a 
minute cardinal tootb anterior to the apex, approximate to the cardinal 
margin, and a much larger tooth uuder the apex, with a pit above it ^ 
teeth all directed the same way. 

C. "bella, pi. 3, fig. 9. Shell ovate, inequilateral, profoundly ventricose; 
substsnce extremely thin ; nmbo broad and prominent ; disk eculptnred 
with concentric furrows and acute radiating ribs interrupted at the fur- 
rows, anterior side nearly or quite destitute of radii and oceasionally ex- 
hibiting minute raised points; basal and posterior margins rounded. 

This genus appears to be very distinct irom Poromta, Forbes, although 
the external ontlino is very similar. The species is very beautiful and 
pearly, as thin as paper, and therefore I tound only one entire small valve. 

The hinge of l^holadomya hifrequens, as figured by Zittel, haa a close 
resemblance to that ot Cvkklla the principal differet»ce being the absence 
of the anterior cardinal tooth which is a prominent character in Ctmklla. 

CORBULA. Lam. 

In a small group ot Crctaecoua Coebci.,*; the beaks of both valvus are! 
spiral as in Mr. Gabb's genus Pachyuon, but they differ irom all Eocene 
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and latter species described not only in the above mentioaed character, bnt 
in liaving the nmbo directed obliquely towards the posterior end. The 
only exception I know of is a species fignred by Deshaycs. So slight a 
variation from the type of a genus, as tlie spiral beaks and peculiar 
obliquity, when it marks a gronp of species pecnliar to a formation, has a 
significance which entitles it to notice, and especially when one believes 
that all life was destroyed at the close ut the Cretaceous era. In all the 
Eocene species the smaller valve has involute and concealed beaks, and in 
all the later fossil and recent species this character is preserved, except in 
the Tertiary genus Pachtdon, Gabb, which name must be retained to 
designate Mr. Gabb's genus, as Pachyodon, Stuchbury is superseded by 
THALLASStDES, Bergner. In this group the umbo when oblique points 
towards the anterior end or in the opposite direction to that of the Cre- 
taceoQB group. Gorhula obliquata Desh. is a small shell which has 
a very slight obliquity, exaggerated in the enlarged figure, if the small 
outline is correct. 

0. CaroHnensie, pi. 2, fig. 15, Shell oblique ; right valve ventrieose, the 
left inflated, concentrically striated, posterior side very short, suddenly 
contracted ; end of left valve obliquely truncated, refiexod, snbmargin 
minutely carinated. 

Common, generally with separated valves, not water-worn. 1 found 
' one specimen with connected valves. 

0. perbrevia, pi. 2, fig. 5. Shell elevated, with a short, truncated wing 
and concentrically marked with prominent strite ; posterior snbmargin 
carinated from beak to posterior extremity ; summit prominent. 

C. aiAgaibosa, pi. 2, fig. 12. Shell triangular, equilateral, rostrated, 
obliquely truncated at the posterior end ; disk with concentric obsolete 
lines; ventral margin gibbons; valves carinated from beak to posterior 
extremity, snbmargin deeply impressed. 

C, aeyjiema. Shell ovate acute, inequilateral, ventrieose ; posterior side 
cuneiform, compressed ; disk delicately sculptured with fine, close, sharp 
equal lines. 

Locality : Capo Fear river. 

0. higuiccOd, pi. 2, fig. 13, 14. Shell ovato-acute, equilateral, concen- 
trically striated, with two or three distant largo concentric furrows; pos- 
terior extremity acute. 
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DIPLOCONOHA. ConraA. 

Shell composed of two adhering tubes, one resting in a farrow od the 
ude ot the opposite tube. 

D. tr^aoea, pi. % fig. 36. Shell having einuonB tubes, minutely stri- 
ated across, and with scnte distant ridges ; tubes separating towards the 
ttpex. 

This singalar shell is not Tmcommon, but owing to its fragility iias not 
been seen entire. 

Of sereral specimens of this shell none was found attached to shells or 
other snbstancee, and no wood was scon accompanying ihem, but that 
might readily have diaappeared, and the shell be allied to Teredo. 

CALLONEMA. Cmrad. 

Conoidal, with spiral prominent lines, sntnnil space chsonelled, columella 
direct, thin, reflexed, projecting over the sobbsso and rounded at base, 
labrum thin. 

O. tabaf l^loj Conrad, is a representative of this genua which is pro- 
bably allied to LrrroBiNA, but the above generic diagnosis will distinguish 
the two genera from each other. 

TurriteSa wntiricoaa Forbes is probably a species of this genus. 

O. Ccsrolinengia, pi. 3, tig. 27. Shell with a prominent coboi^al spire ; 
snture of last volution margined by a earinated line which disappears on 
the back of the shell ; spiral lines equal, prominent, 14 on last volution, 
6 on penultimate volution, 3 first volutions entire. 

Smaller and proportionally shorter than C. heUa. Being the only 
perfect specimen of the genus known to me, it is regarded as the type. 

ANOHURA. Qmrad. 

A. rottraia, Morton, pi. % fig. 28. Shell with a broad, expanded 
labrum, acute at the apex and sinuous inferiorly ; beak straight, rather 
short, acuminate, labrum ridged on the back ; ribs longitudinal, acute, 
curved. 

SoateUaria rostrata, (Morton.) Gabb. Joum. Acad. Nat Sci., second 
series, vol. 4, p. 380, pi. 68, fig. 7. 



jvCoc^lc 



This Bpccies is common in New Jersey in tlie form of imperfect casta, 
but at Snow Hill the shell is preserved. 

It boars considerable resemblance to Alaria glandina, Stoliczka, except 
in the notched margin of the tabrnm. 

LIODERMA. Conrad. 

L. t&oraciea, pi. 3, fig. 30. Shell subpyritorm, volutions ot tlie spire 
«ontraeted or widely channelled ; canal slightly sinnons ; 3 folds on the 
columella, upper one obsolete, the lower one ridging the margin of the 
'Columella to the extremity; labrum distinctly emarginate at the summit. 

Only one entire specimen was tonnd, differing from the typo L. lioderma 
in the contracted volutions and elongated told. This genus is not found 
in the Eocene. 

LUNATIA. Gray. 

L. CaaxHinensis, pi. 3, fig. 29. Shell with 5 volutions, the apicial one 
minate indistioct; spire short, conical ; volutions convex ; suture canali- 
•cnlste; length greater than the breadth ; umbilicus moderate. 



SYNOPSIS OF THE CRETACEOUS MOLLUSCA OF NORTH 
CAROLINA. 



BY T. A. COKBAD. 



OONCHIFERA. 
Anomiidis. 



Anomia argentaria, Morton. Synopsis of the Cretaceous formation of 

the United States, p. 61, pi. 5, fig. 10. 
A. teUinoides, Morton, ib., fig. 11. 
A. linifera, Conrad.. Geolog. Survey of North Carolina. 

A. lintea, Conrad. ib. ib. 
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OstreiidiB. 

Exoyra eo*«ta, Saf. American Journal ot Science, vol. ii, p. 43, 1820- 
Oatrea Americana, Deskayos. Eocyclopedie Methodique, voL ii, p. 

304, 1830. 
O. torona^ Morton. Synopsis, p. 69, pi. 3, tig. 9. 

O. plnmosa, Morton. ib. p. 51, pi. 3, fig. 9. 

Spondylidte. 
Plicatnla nrticosa, Morton. Synopsis, p. 62, pi. 10, fig. 2. 



Raduls oxyplcnra, Coarad. Geologicsal Survey of North Carolina. 
K. dentienlattcosta, GcM. Proceedings of tLo Academy ot Natural Sei- 
eoees, 1861, p. 327. 

. PectinidcE. 

Camptoneotes bellistriatns, Conrad. American Journal of CoDchology, 
vol. 5, p. 9&, pi. 9, fig. 11. 

Mu<yidid<s. 

Nacnla percraaea, Conrad. Joamal of the Academy of Natural Sciences, 

' vol. 3, 2d series, p. 327, pi. 35, fig. 4. 
FerrisoDota protexta, Conrad. American Journal of Ooncliology, vol. 
5, p. 98, pi. 9, fig. 24. 

Arcida. 

Idoaearca Tippana,' Conrad. Journal Acad. Nat. Sciences, vol. 3, p. 

328, pi. 35. fig. 1. 
Trigonoarea, (Breviarca) nmbouata, Conrad. Geolog. Survey of North 

Carolina. 
T. (Breviarca) perovalis, Conrad. ib. ib. 

T. (Breviarca) congesta, Conrad. ib. ib. 

T. (Breviarca) CarulinensiSj Conrad. ib. ib. 

T. papaa, Conrad. American Journal Oonehology, vol. 5, p. 43, pi. 1, 

fig. 17. 

T. oune^ormie, Conrad. ib. 

Hemodon hrcvifrons, Geolog. Survey of North Carolina. 
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N. Unfalense, Gabb, (Area) Jonrnal Acad. Wat. Sefencev 

Barbatia (PlBgiarca) OarolineDBts, Conrad. Gcolog. Survey of Nortli 

Carolina. 
B. (Polynema) lintca, Conrad. Geolog. S»ve; «f NtHlh Caretisa. 

Trigoniida. 

Trigonia thoaaccica, Morion. Synopsie, p. 65, pL 15, fig. 13l 

AviculidiB. 

Arcopema CarolinensiB, Cenrad. Geolog. SurTcy of Worth Carolina. 

Avicula inedited. 

Oervillia ensiformis, JoufdaI Acad. Nftt. Seicncee, Second Series, vol. 8, 

p. 328, pi. 34, fig. 10. 
Inoperna prolixa, Conrad. Geolog. Snrrey ef North Carolina. 
Mytilua condecoratoB, Conrad. ib. Jb. 

H. naeutUB, Conrad. ib. ib. 

Perna cretacea, Conrad. ib. ib. 

CraisateUid», 

Crassatella (PachythseniB,) OarolineniiB, Conrad. Geolog. Survey oC 

North Carolina. 
Etea OaroliueDBis, Conrad. Geolog. Survey ©f North Carolina. 
Brachymoria alta, Conrad. ib. ib. 

Arena Carolinensis, Conrad. ib. ib. 

X-udnidoF. 

Lncina cretacea, Conrad. Geolog. Snrvey of North Carolina. 
L. laminiiera, Conrad. American Journal of Concbology, vol. S, pi. 9, 
fig. 14. 

Cardiida. 

Cardium (Trachjcardium) pervetnm, Conrad. Geolog. Snrvey of North 

Carolina. 
C, (Trachycardium) Eufalense, Galb. tToamal of the Acad. Natural 
Sciences, vol. 4, p. 282, pi. 46, fg. 12. 
Criocardinm dutnoaum, Conrad. American Journal ot Concbology, vol. 

6, p. 75. 
Protocardia CarolinenBiB, Conrad, Geolog. Snrvey of North Carolina. 
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Veneridtx. 

Aphrodinft regis, Conrad. Geolog. of North Carolina. 
<!3ycIothyri8 nlta, Conrad. ib. ib. 

C. Carolineneie, Conrad. ib. ib.- 

J3arods CaroHnensis, Conrad ib. ib. 

CyprinidiB. 

Venilia Conradi, Morton. Synopsis, p. 66, pi. 9, fig. 3. 

Tellinidoe. 

Gypriineria depreaea, Conrad. Jotirnal Kat. Sciences, Secocd Bcricsr 

toI 4, p. 278, pi. 46, fig. 6. 
Hercodon ellipticaa, Conrad. Geolog. of Snrvej of North Carolina. 
jEne plana, Conrad. ib. ib. 

Linearia metastriata, Conrad. Jonmal oi Acad. Nat. Sciences, Second 

Series, vol. 4, p. 279, pi. 46, fig. 7. 
1. (Liothyrie,) Carolinensis, Conrad. Geolcg. Snrvey of North Carolina. 

Anatinida. 

Pcriplomya applieata, Conrad. (Pcriplonia) Journal Aead. Natural 
ScioDcee, Second Series, vol. 4, pi. 46, tig. 1. 

MyadcB. 

Cytnella bella, Conrad. Geolog. Survey of North Carolina. 

CorbuUdix. 

Corbula Carolinensis, Conrad. Geolog. Snrvey of North Carolina. 
C. perbroviB, Conrad. ib. ib. 

C. oxynema, Conrad. ib. ib. 

C. snbgibbosa, Conrad. ib. ib. 

O. crassiplicata, Gabb, Journal Acad. Kat. Scienees, vol. 4, Second 
Series, p. 394, pL 68, fig. 24. 

Solenida. 

liegnmen appresGus, Comad. iTonm. Acad. Nat. Sciences, Second Series, 
vol. 3, p. 325, pi. 34, fig. 19. 
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(iABTEBOPOnA. 

Serpviid(f. 

Hamulus squaniosiie, Uabb. Proceedings oi the Academy of Naturftl 
Sciences, 1859, p. 1 : Journal Acad. Nat, Beienecs, Second Series, voJ. 
4, p. 398, p]. 68, %. i5. 

Diploeoncha cretaeea, Conrad. Geolog. Survey of Nortli Carolina. 

Ancbura roitrata, {Morton.) OtM. Junrnal Acad. Nat. Sciences, Second 
Series, vol. 4, pi. 68, fig. 7. 

VoltiUd(h. 

Liodenna gnlaris, Uonrad. (iteolog. Survey oi North Carolina. 

L. liodernm, Conrad. Journal Acad. Nat. Sciences, Second aeries, vol. 

4. (Voi.CTIMTHEB.) 

hiUar'midir. 
Callonenia alveata, Vonrad. C-icolog. Survey ol North Carolina. 
Naiiado'. 

Lunatia Carolinensia. Vonrad. Geolog. Survey ut I^ortli Carolina. 
Gyrodes alveata, ConraA. Journal Acad. Nat. Scienced, Second Series, 
vol. 4, p. 289, pi. 46, fig. 4r>. 

Piirpundir: 

Morea eancellata, L'imrad. Journal Acad. Natural Sciences, Second Series, 
p. 29fl, pi. 4(1, tig. 3*t. 

Familij — .'' 

Thylacns cretaceus, Vonrad. Journal Acad. Nat, Sciences, Second Series 
vol. 4, p. 290, p], 46. fig. 22. 



Annnonitee placenta, Uekay. Annals ot Lyceum of Nat. Hist, of Nen* 
York, vol. 2, pi. 5, fig. 2. Mm-ton. Synopsis, pi. 2, fig. 1. 
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TEREBRATL'LA. 

T. demifurirostra, pi. 3, tig. 1. Shell ovate, iritlated, witli five short 
plications,., lateral pliciv widest; valves nearly eqnally ventricose, the 
smaller valve least so and regnlarly acclied in outline ; tip of the beak of 
larger valve acate and curved downwards nearly to the summit ot the 
opposite valve ; foraminal area very obliqne. 

Local. Wilmington, N. C. Prof. Kerr. 

Frot. Kerr informs me tbat this species was found imbedded in a 
wbitish Eocene limestone near Wilmington. The pendent angle of the 
rostrnm is a striking character of the shell. 

TEOTEN. /Jn. 

P. anisopleura. Shell ovate, ventricose, rii^s about 25, very unequal, 
crossed by arched squaniose lines. Length 3 inches ; height 3| inches. 

In tlie intervals of the large ribs there arc 2 smaller ribs in some, one 
in others one. 

Fonnd by Dr. Yarrow, 4il miles from jJcaufort, N. C. 

I*. Carolinensis, pi. 'A, tig, 2, Shell ovate, convex, ribs numerous, 
narrow, densely and minutely crennlated, rounded, alternating with 2 
smaller interstitial radii which are also crennlated. 

The npper figure represents the lower valve, the outline figure 2 the 
npper valve. 

LlKOl'ECTEN. Co>u'd<L 

L. Carolinensis. Sbeli rounded, lowei' valve slightly convex or 
nearly flat, ribs 11 or 12, convex on the back, angular on the sides, subno- 
dose ; disk undulated concentrically ; interstices of the ribs with minute 
radiating lines cropsed by minute squaniose lines, ears targe, sinus rather 
deep with a roundeii margin ; height 3 Inches : length 3 3-8 inches. 

OSTIiEA. /./«. 

<). pedirata. Shell elevated, pointed towards the apex, fan-shaped, 
very thick in substance, with profoundly elevated divaricating ribs laterally 
ctflnprcBsed." ■ Height *i indies. 

Locality. Neilse river, 10 miles above Newl>ern. 
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PLACUNOMIA. Broderip. 

P. fragosa. Subrotund, compreEEed, surface of disk very irregnlar or 
uneven with email radiating irregular cloeelj-arranged interrnpted ribs, 
hav-inga very rugose appearance ; cardinal process thick and broad, rib promi- 
nent. Length IfineheB. 

Locality. 20 miles north of Wilmington, Cape Fear River. 

RAETA. Gray. 

E. alia, pi. 3, fig. 3. Shell elevated, subtrigonal, inflated^ rudely 
lineal concentrically ; umbo plicated, beaks nearer the posterior than the 
anterior end ; posterior end regular. 

J?, ereeta. Shell siibtriaogular, thin in substance, inflated anteriorly, 
umbo not oblique, sculptured v^itli prominent subacute slightly waved 
concentric tolda or ribs, which on the rest of the valve are less prominent, 
where it is sculptured with tine hieroglyphic wrinkles; anterior end ob~ 
tnse; cartilage pit large; length 2^ inches; height 2 inches. 

Locality. Goldsboro', N. C. 

The species dittbrs from li. caiiaUcidata in being proportionally higher, 
and without obliquity of umbo, while the ribs on the lower half of the 
valve are loss prominent and regular. The cartilage pit is proportionally 
much larger than that ut the allied species. 

AlJiiA. Leach. 

A. hella, ph 3, iig. 1, 6. Triangular, solid, and Eculptured with close, 
very numerous fine reticulated stris, the concentric lines sharp and more 
prominent than the radii, which are flattened ; fold distinct ; beak situated 
behind the middle ot the valve; cardinal and lateral teeth prominent. 

iMcalitij, Wilmington, N. C. Prof, Kerr. 

A. llolmesii, pi. 3, fig. 8. Shell oval, convex with numerous con- 
centric lines, beaks nearest the poslerior end ; uiar^'u rounded ; posterior 
end obtusely rounded. 

Syndosmya carinaUr, Tnoniey and Holmes (not Conrad) Plio. Foas. S. 
0. pi. 25, fig. 2. 

XOETIA. Gray. 

A'', protexta, pi. 3, fig. 5. Hhomboidal, ventricose about the umbonal 
slope, which is angular ; disks wisely contracted or impressed from beak 
to baeo ; ribs 31 or 32, bifid on the poet-nmbonal slope, which is impreBSfd 
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or concave, interstices of the ribs with a minntu line, on the poat-umbonal 
elope these lines are larger and more prominent ; fine concentric lines 
crennlate the ribs. 

il'. ^foflfl, pi. 4, fig 3. Rhoiiiboidal, uomparativelj short, ventricose ; 
ribs 30j slightly grooved, two or three about the nmbonal slope more dis- 
tinctly grooved ; posterior margin behind the beak and umbo much curved ; 
nmbonal slope angular, posterior slope slightly impressed ; end margin 
nearly straight. 

The figure repreGents a yonng specimen. The adult measures If inch. 
iii length ; height 1^ inches. The posterior margin of the figure is incor. 
rectly represented as emarginate, but it has a slight outward curve. 

MERCENARIA. Schum. 

M. CaroUnenHiv. Shell snbtriangular, elongated, very inequilateral, 
slightly ventricose, disk with coarse, flattened, uneven, imbricated ridges 
on the middle and posterior side, the lines disposed to be ramose ; on the 
anterior side and posterior slope tiiey are aharp, prominent, rugose, imbri- 
cated lines ; lunule large, cordate. TiCngtli 5 inches ; height 4 inches. 

TAif.ality. Cape Fear river. 

LEPTOTHYKIS. Vonrad. 

Shell equivalved, thin ; cardinal teeth compressed, diverging from the 
apex with etpal obliquity, one towards the anterior and the other to- 
wards the posterior ; anterior cardinal margin iiassing the apex and ending 
in an expansion or dontitorm projection \, tulcruni excavated, which exca- 
vAtion extends 1>ehind the expanded cardinal termination under the apex ; 
jwllial einuB extending rather bsyond the middle of the valves, slightly 
.asoending and truncated at the inner end. 

L.pariiie, pi. 3, tig. ',). Shell oval, ventricose, equilateral, summit prom- 
inent ; base truncated medially, unibonal slope subangular ; post-umhonal 
slope flattened, much depressed ; disk with obscure concentric slightly 
impressed broad furrows ; posterior end truncated. 

There is but one valve of tliis shell in the State Cabinet, but the hinge 
is to peculiar that I could not refer it to any genus known to me. 

CARDLKW. 

^tAgeniLS teach ycaedi cm. 

T. beUum. Sliell slightly oblique, suboval, profoundly vetricose, ribs 
pi'ofonndly elevated, narrow, slightly oblique or turned towards the Mte- 
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rior Eidc, about as ^vide as the interstices, 30 in number, with arclied sbales 
taraed towards the anterior end ; anterior area with scales of a diflerent 
pattern, funnel-shaped on very close ribs ; posterior margin slightly 
rounded or carved, direct anterior margin trnncated obliquely inwards. 
Length 1| inches ; height nearly 2 inches, or about one sixteenth legs. 

MYSIA. Leach. 

M. Carolinertsis, pi. -1, tig. 5. Rounded, inflated, thin, eqailateraJ, 
slightly obliqne, posterior end obtusely rounded ; cardinal teeth are one 
direct situated under the apes, and the other very oblique ; left valve 
with a very oblique bifid tooth ; anterior margin carinated and suddenly 
turned np to the apex. 

PLEiatOMERiy. Cmrad. 

P. (lerciiitiintaia. Conrad. A larger specimen of this species than I 
have heretofore seen is in the State cabinet at Raleigh. The hinge char- 
acter approaches that ot Woodia; Desk, but the largo triangular tooth ot 
the right valve is not subean alien late like that of Woodia, but deeply and 
angularly grooved the whole width ot the tooth, leaving sharp angles on 
the margin ; and there is a small anterior lateral tooth in the left valve, 
an elongated posterior cardinal tooth, also, and profound ribs on the exte- 
rior, and a deeply -impressed small hmule, in which character it difiers 
from the allied genus. The crenulations on the inner margin have none 
ol the obliquity of Woodia. A fine exofie example of this genus is the 
Cardiia KicxsH, Nyst. Other species are C. omaliana, Nyst, C soalans, 
Sowerby and C orbiodaris, Sowerby, C. chammforvnie, Sowerby, C ana- 
Us, Phillippi. The genus can be easily recognized by external characters, 
such as its small eWe, elevated triangular outline, and granulated, radiating 
ribs. It has mure the general outline of Ckassina than of CARDrrA. 

PTERORHYTISi. Oonmd. 

This genus, related to the above, comprises 2 small species oi the At- 
lantic Miocene Compressed triangular short shells, with prominent, radi- 
ating ribs. The left valve has 3 diverging bifid teeth, with an inter- 
mediate triangular pit, the posterior cardinal tooth being profoundly 
divided ; auove the posterior muscular impression is a long, narrow, acceg 
sory one, T have not sopn the right valve of either species, 
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SAXICAVA. Bellevue. 

S. protexia, pi. -i/fig. 6. Shell elongated, very iQeqnilateral, contracted 
from beak to base : posterior hiogc margin parallel with the ventral; 
beak prominent, and mai^'ns ronnded. 

Locality. 

ZTZVPHINl'S. Gray. CALLIOSTOMA. Swains. 

L. Virginicus, pi, i, fig, 4. Trocbiforiii ; spire aiullaBt volntion eqnal 
in height ; 2 piominent revolving liuea on last volntion iiumediatelj above 
the the aperture, the tipper one having a slight channel where it joins the 
volution, another line near the suture and only two Hoes on each of the 
other volutions at top and base ; snture carinated ; base with four large 
revolving lines or ribs and other iincijual finer lines : subnnihilicated. 

Localiiy : Suffolk, Virgiaift. 

I found the specimen from which the description was made in n marl 
bank in the yard of a dwelling and the main street of the village, near the 
Nansemond river, where many fine specimens of Mulinea congesta and 
other fossils may he collected. 

TURRITELLA. Lam. 

T. perexilis, pi. 4, fig. 9. Shell slender, volutions convex, 3 acute 
prominent revolving ribs on each, a prominet line below the suture, and 
fine revolving lines between the ribs; obscure, oblique longitudinal plica- 
tions which Eublutcrcalate the ribs ; sutural area deeply impressed. 

Locality. Wilmington, N, 0, 

T. Carolinetmisf pi. 4, fig. 8. Shell elongated, broad and angular at 
base ; volutions wi;h their sides very slightly convex and obsoletely con" 
tractcd below the suture which is deeply impressed ; revolving lines fine, 
slightly prominent, alternated, 11 on the penultimate volution ; apertnre 
large, subqnadrangnlar. 

Locality. 

FISSUKELLA. Lam. 

F. Carolinensis, pi. 4, fig. 1. Shell suboval, sidee cjmpresaed, 39 
very ^prominent flat sided ribs, rugoso— crenulated. Fissure oblong, 
narrow. 
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LITTORINA. FermHm<;. 

L. Carolinensis, pi. i, tig. 11. Ovate-acute, volntions o or fi, those of 
spire slightly convex, revolving lines prominent snbeqnal ; not alternntcd, 
rugose, 8 on the pennltimate volution and 22 on last volution; antiirp 
deeply impressed. 

X. Carolinensis. Conrad. Proceed, ot the Acad. Nat. Sei. vol. 14. 
p. 56T. 

L irrorata. Tiiomey and Holmes, (not Say.) 

L. CaroUnenm, Var. pi. 4-, fig. 10. Shell elongated, volntions convex, 
revolving lines large, 8 or pennltimate, and 10 on last volution. 

BUSYCON. Boltcn. Stibgenus SYCOTYPTTS. Browne. 

B. Kerrii, pi. 4, fig. 2. Shell pyrit'orm, thick, elongated ; last volution 
long and comparatively narrow ; spire scalariforrn, volntions flat on the 
top, angle carinated slightly on the spire, conspicuonsly on the last voln 
tion, and subtubercated and subacute; a wide contraction ol the volution 
forms a concave furrow round it beneath the carina ; revolving lines coarse 
and wrinkled ; canal long and wide, slightly oblique. 

This large species moasnres 9 inches to the top of the pennltimate volu- 
tion, where the spire is broken. There is no canal aronnd the suture in 
this large specimen, and it differs trom Busycon only in wanting spines. 
I think, thereiore, that Sycuttpus is a subgenus of Blsycon. It is 
probably tubercated in young specimens, the traces of which are observed 
on the summit ot the large volution. 

It was found by Prof. Kerr at James King's marl pit, Sampson county. 

A comparatively young specimen has been found which shows a slightly 
impressed canal, and the top of last volution sloping obliquely inwards. 

B. amwnut/i . Shell pyritbrm, spire scalaritorm ; sides ot volutions 
straight, direct, angle acute, with longitudinal tubercles, top of large volu- 
tion fiat, canal slightly impressed, obsolete on the spire which is acutely 
pointed, the two first volntions smooth ; spiral lines rather fine, nneqnal, 
columellar fold prominent and the furrow above it rather deeply impressed. 

locality. Walker's Blnff, Cape Fear river. Allied to canalieiilatum, but 
distinguished by its slight canal and absence of a carinated line bordering 
the suture and angle of last volution. 

B. concinnum. Shell pyriform, with unequal very distinct prominent 
spiral lines; volutions prominently carinated, those of the spire tnhercu- 
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lated ; ti]l>erdes obsolete on tlie urij^le of last volution ; beneatlt this angle 
and on the alight contiaction of tlie 3 inferior voliitiong are very line 
equal spiral lines; suomiit of volutions ol)li«ino anil concave; cannl wide, 
moderately impressed. 

Locality. Mr. King's marl. 

This species is the most nearly allied to Ji. oanalivulaium of any Mio- 
cene species. Compared witli a specimen of the latter nearly of the same 
size it has smaller and more numerous tubercles, a wider and less deeply 
impressed canal, narrower body volution, a shorter eiphonal canal and 
larger revolving lines. The fine lines beneath the carina arc wanting in 
S. canaliculaiuin. 

It is a generally received opinion that some species of Miocene shells 
escaped the destruction of the general fauTia, and however unacconntablc 
this may seem to be, yet the small amount of variation, and in a few spe- 
cies none at all, seems to indicate that some lew kinds of shells are now 
living which originated in the Miocene period. Dr. YaiTOw, who was 
stationed at Eeaufort, N. C, liae OJjllected great numbers of the marine 
and estuary sheila cf the adjacent coast, which prove that many of the 
existing Testacea of the West India coMsts, as well as of the Atlantic and 
Gnlf coasts of Florida, arc now living in the waters about Bcatilort, 
Among these shells, Oliva litterata. Lam. is very abundant, a'fahcU which 
lives in myriads in Tampa Bay, whilst there is a Miocene Oliva equally 
abundant in the bank of Cape Fear river, which, when compared with the 
litterata, offers no character by which to distinguish it from that species. 
It is lonud associated with many extinct sheila, and therefore the bed con- 
taining it cannot be confounded with the Post Pliocene, which cotaius no 
extinct species, and does notocciir nearly so iar up Cape Fear river. Even 
a trace of the colored uiarlting ot the fossil in question corresponds with 
that ol the recent shell. This fact, ns well as the absolute identity of char- 
acters beiweon the fossil ManjineUu li/iiatula, Conrad, and a species liv- 
ing on the coast of South CaroiinH. leads me to believe that other recent 
shells have lived in the Miocene era. I therefore suggest that the following 
species of that formation may be now living, viz. Anomia ephippiuni, Lin., 
Lncina divuricata, La?n., (L. Conradii iPOrh.) Tellina Hexuosa, iSay., crepi- 
dula unguitormis, Lum., and C. fornicata, Say. In a future Iteport on the 
Cleologioal Survey of Korth Carolina I will make a more extended list ol 
such species as appear to be both recent and fossil. 

Jicinarku on the TulMvy fonuatiims of tht Atlantic slaj>f. 

The stndy of the Tertiary tossiis of North Carolina has continued my 
opinion ot the Miocene age of all thoec strata of sand and clay which bor- 
der the Atlantic from Cumberland county. New Jersey, to the middle of 
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South Carolina. It was one contemporaneoilB sea bottom, holdiog living 
individuals of certain species throughout its entire length, and which is 
vharaeteriecd by some of its epeciea closely resembling existing ones, but 
many more liaving no affinity witli American shells. In it culminated the 
gcneiaBcsrcoHand Mercen aria, species of which ciiaracterize it in almost 
every locality. The Post-Pliocene above it is easily recognized by having 
none but existing species of siiells. The Territory formations in North 
America are admirably distinguished by definite bonndaries and a vast 
difiereiice in their groups of organic remains. The formation which im- 
mediately preceded the Miocene is what I have named Oligocene, to dis- 
tinguish it from the Eocene below and the Miocene above it. Some 
writers object to the name Ohgocene, I fear from want of knowledge ot 
the fossils it containB, tor if a unique fauna entitles a group of strata to a 
separate and independent name, none is more worthy of it than the Vicks- 
bnrg Group, which contains not one species ot any animal, shell or coral 
in common with either the Eocene or Miocene. The corresponding beds 
in Europe are named Oligocene by Beyrich and Older Miocene by Lyell ; 
but the affinities of the Yicksbnrg shells are with the Eocene forms and 
are widely dillcrcnt from the Miocene, and therefore I protest ogainet the 
term Miocene being applied to the Vicksbnrg gronp. It has a higher 
claim to be named ITpper Eocene, but it is far better to follow what we 
observe in Natnre and classify it by a name which has no reference to 
other formations, with which it holds no species in common. 

In the Eocen« Check list, published by the Smithsonian Institution, X 
made the error of inelndirig Osirca eetlceformis in the Older Eocene. It 
should be in the Claiborne or Newer Eocene group, and the bottom ot the 
bed whicli holds it is the line of division between Older and Newer 
Eucene. This latter gronp has a strictly marine fauna, and when it was 
elevated so that lagoons were formed, the Ostrea stlkeformis made its . 
first appearance, and continued its existence into the Claiborne sands but 
sparingly, and soon disappeared. It continued to live while a deposition 
ot 70 teet of clay was deposited with scarcely any associated shells of 
other species, and then a gradnal sinking of the deposit occurred, restoring 
sea water with its vast abundance of marine shells, and forming a new 
epocli in the Eocene series. O. sell^Bformis is very rare in North Carolina, 
but it is not uncommon in Virginia and South Carolina. 

The Claiborne Group I regard as Newer Eoeence ; the Jackson Group 
as Older Oligocence, and the Vicksbnrg Group as Newer Oligocene. The 
surveys and explorAtions in North America have been continued so long, 
that we may fairly assume the above divisions or formations to represent 
the sticcession ot the gronps, without supposing intermediate fomiationa 
to have been deposited and swept away withont leaving a trace behind. 
4 
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EEMARKS ON SOME GENERA OF SHELLS. 



PROTOCARDIA. Seyriok. 

The t3T)e oi this genns ie P. Jlillana, Sowerby, a cretHccons fosslf, antl 
strictly defined, the genua first appears in the Lias, in ime epecios, P. Phil- 
lipsii, Conard {P. striatula, Phillips, not Sowerby.) Tiie Csrboniteruiift 
allied forms are C'ardium. disnmilig and C. etriatulum, Sowerby, whidi 
I exclude £roi» tbe genns. 

Pbotooasbja proper coDstets of Tentricose sheila which are scnptured 
^ith concentric )ines ending at the angle ot the ninbonal slope, and having 
entire radiating ribs on the poet-umbonal slopp ; ninbonal ^ope slightly 
incurved. 

The aboT« diagnosis applies only to the Cretaceons species and extlndes 
Cardium hisectum, Forbes, which Stlluczka includes in the group. 

JCocene Group. 

Shell having fine radiating lines ; post iimbonal slope with acute titber- 
cles on the ribs. 

The aberrant forma are P. difficile, Deshayes, P. Plnmsfeadiana, 
Sowerby, and P. nitens, Sowerby, whicJi have smooth posterior ribs, but 
radiating lines on the disk. 

Older Oligoeeiie Group. {Jackson Grmtp.) 

Agree in scupturo with the Eocene species. 

Newer Oligocene Group. ( Yick^-rg Group.) 

DecQBsated atrise ; entire radiating lines on the post-ombonal slope. 



Decnseated atriffi ; short spines on the poet-umbonal slope. 
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Subgenus Callicardia, Conrad: 

Of this el^ant species, Dr. Gray remarlta, that 3 odd valves have been 
dredged up from deep water, one valve in the Sooloo seas and the other 
in the Teliow Sea, It the fossil species had the same kind of station wo 
might infei that they indicated deep water in the ocean where they lived, 

Pachycabdicm, Conrad, is very different from this genue, being more 
elevated, with prominent summits, direct, and having do anglo to the 
iimbonal slope limiting the radiating lines to the post-umbonal slope, bat 
the radiating lines are on part ot the disk. Unlike Fbotocabdia there is 
no torm nearly related to it in a Tertiary formation. 

OYPRIMERIA. 

The many pertect valves found at Snow Hill enable me to give the fol- 
lowing diagnosis of this genns : 

Sliell ineqiiivalved, bent to the right, dorsal area excavated, hinze ot 
right valve with 3 cardinal teeth, and a wide triangular pit under the 
apex, which is ridged or nneven ^ left valve with 3 cardinal teeth, the 
posterior one very obliqne, narrow, lobed or bifid, the lobes linear ; pallial 
line witli a slight sinus. 

The above generic character exclndes from this genus obesa d'Orbigny, 
■Oldhamiana, Stoliezka, and mudoga, Forbes, which are referred to it by 
Stolic7,ka, and indeed I do not find recorded in his Falffiontology of South- 
■ern India a single species of Otfrimekia, His species, whatever 'the 
hinge may be, are all withont fold and eqiiivalve. Arcopagia numismcdis 
and A. rotundata, d'Orbigny, are typical species. Zucina discus, ilath- 
eron, is a fine Epeeies, weli figured by Dr. Zittell, under the name of 
Ciroe discus. C. dens<^a, Conrad, a large species from New Jersey, fig- 
ured in vol. 3 of Journal of Acad. Nat. Sciences, Second Series, is very 
.different from the species ot tlie same name in voj. 2, which may be 
named C. aita. 

VENILIA. Marion, 

St(Jiczka repndiat.es tliis name and snbstitutes one of his own. There 
is no recognized name ot' Vknilia in Conchology, except that given by 
Morton, Stoliezka has described some shells which he places in this 
genus which, however, belong to another, and all the species which he 
reiers to CYPiasi are trne species oi Venilia. 
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IDONEARCA. Conra-I. 

Thie genus ie limited to CrotHceoits strata. Tlie following sbelle arc 
exotic spociee of it : Area Japettca, Forbes ; Area disparihs, d'Orbigny ; 
Area Marceana, d'Orlaigtyp ; Cucullma glabra, Sowerby ; C. carinata, 
Sowerby; C. ohlancfa, TiiiWer. American Bpeeiee — /. Tippana, Conrad. 

LATIARCA. Conrad. 

Differa from the above genus in being without the internal plate. 

Z. idonea. Lesa elevated than Z. ononcAeila, Itoger-', with a more de- 
pressed or shorter post-umbonal slope ; posterior side more cuneiform in 
shape, substance thick ; margin of posterior cicatrix thick, prominent 
acute. Length 3^ inches. 

LIOPISTHA. MeeJc. 

This genns was fonnded on external characters. Mr. Gabb has publislied 
as my opinion that the hinge resembles that ot Papyhu, but I liave no 
recollection of telling him so, nor of liavitig seen the hinge, tiioiigh I may 
have had a partial view of it. However I have now cleared it Irom the 
matrix of three valves irom Mississippi, and ^ve the following diagnosis : 

Right valve— 3 cardiosl teeth just anterior to apex, anterior one short, 
conical, eroet, very small, the other oblique, bent or angukted and directed 
anteriorly : left valve — one very small tooth under the apex, triangular or 
pyramidal, erect, flat on tt^, acute. 

X. protest, Conrad, (Cardium.) The ribs are angular and acute, shell 
extremely thin in substance; the tew ribs on the postumbonat slope are 
minutely punctate, and the smooth pait minut^y granulated. Casta are 
common in New Jersey, but it is only nuar Ripley, MissiBsippi, that the 
shell has been found. 

Cai-dhim suhdininenae, d'Orbigny and C. comuelianum, d'Orbigny, 
are species of this genus. 
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SYNOPSIS OF THE VERTEBRATA WHOSE REMAINS HAVE 
BEEN PRESERVED IN THE FORMATIONS OF NORTH 
CAROLINA. 



BT PROFEBSSOR EDWABD D. COPE. 

ELASMOBRANCHII. 

Aetobatis AHCUATD8 Agoss. Miocene. 

MvLioBATia Bp. Miocene. 

Ztgobatib 8p. 

NoTiDAune peimigesiub. Agaas. Miocene. 

Galeocebdo LATiDBNB. Affoss. Miocenc. 

ADUNCDs. Agass. Miocene. 

CONTOKTIT8. Gibbes. Miocene. 

EOSBTONi. Agaas. Miocene. 
Zfoabna pbisca. Agai(8. {Sphyma.) Miocene. ") 

Heuipkistb beeka. Agass. Miocene. 
Cabciiabodon ANaL'BTiDENS. Agoss. Miocene. 

UEOALoixxr. Agass. Miocene. 
Otodus obliqudb. Agass. Miocene. ' 

APFEMDIOULATUS. MioceilG. 

OsTRHiNA xiPHODON. Agoss. Mioccne. 
HABTALiB. Agass. Miocene. 
DEBOBii. Oihbea. Miocene. 
BiLLiMANn. Gibbes. Miocene. 
MiHUTA. Agass. Miocene. 
Lakua eleoans. Agass. Miocene. 

cuBPiDATA. Agass. Miocene. 
Pbistib bbachyodon. Cope. Proc. Boeton Soe. Nat. Hist. 18C9, 312. 
Hiocence. 

PRISTIS ATTENUATUS. Cope. 

Tooth Blender, width at base lesB than one-Bixtli length, thick and 
straight. PoBterior fece etraight, with a wide groove, anterior enrved 
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backwards, obtase, with a faint median longitudinal groove. FoBtenor 
face at the tip ot the tooth oblique ; no strife. 

Length 26.7 lines ; width 4.5 lines ; depth at base 3 lines. 

This species ie inticli more slender than the F. agassizii, Gtbhes, the 
only species wliich resemblee it. Found by Prof. W. C. Kerr, State 
Geologist of North Carolina, at Flowers' raarl pit, Duplin county, North 
Carolina. 

ACTINOPTEFJ. 

AMBLYFrEKca 0BNATU8. £.mmons, N. Amer. Geol. 44, fig- 16. Trias. 

Khabdolepis 8PECIO808. EmmoTiS, 1. c. 45, fig. 17. Triassic beds. 

Pycnodcs CABOUNENgis. Jiin/nona, Geol. North Carolina, 1856. Mio- 
cene, Duplin county. 

FNEUMATOSTEUS. Cope. 

This genns is established on a caudal vertebra of a fish nearly allied to 
the gars oi North Amerira. It is opisthocoeiian, and without trace of 
suture of either neural or liacmal arches. The elements constituting tho 
haemal arch appear to be diapophyses; they are divergent, and probably 
do not unite distally; they arc directed more posteriorly than anteriorly. 
Their proximal boundary is apparently indicated by an indistinct eleva- 
tion, perhaps the position of the original suture. The neural arch ia 
split above by a deep median anterior fissure, on each side of which the 
narrow zygapophyses diverge. There is no zygantrnm. Tho base of tho 
broken neural spine is very Email, and is as long as wide ; it may probably 
have had but little elevation. 

The structure ot the bone is exceedingly light, and the external osseons 
layer very dense. In order to reduce the weight consistently with the 
size, the lateral and inferior faces are excavated by deep concavities termi- 
nating in pits. Thfcre are two on each side separated by a longitudinal 
ridge-like septum, which is plane with the expanded rims of the cup and 
ball. The superior pita are beneath the base of the neural cpine, and 
nearly meet under the floor of the neurHl canal. The inierior concavity is 
very large, and extends from rim of cup to ball, and is divided longitudi- 
nally by a thin laminar hypapophysis. The bases of the diapophyses are 
wide, and extend Irom the base of the ball three-fourths the distance on 
each side to the rim oi the cup. 

The form of the vertebra is compressed. The ball is more convex 
transversely than vertically, and presents a slightly double convexity in 
profile. This is produced by a slight transverse contraction of the inferior 
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fonrth of the vertical diameter. The floor of the neural canal is raised to 
the SQperior niM^in ot tlie ball. 

The vertebra roBembles the fonrth in advance of the first bearing 
chevron bone in Lepidosteus. It differs from it generically, solely in the 
completenees of the nenral arch above, Bince it is longitndinallj fiseured in 
the existing genns. 

PNEUMATOSTEUS WAHUNTICUS. Cope. 

The Bpcciflc characters of this fossil are as follows : The cup is a ver 
tieal oval, slightly trnncate below, and openly concave truncate above. 
Its form is not nnlike that sevn in some ot the Pythonoinorpha. The 
neural arch is mach contracted transversely opposite the neural spine. The 
Biirtace of the bone is very snioolli, except a few slight rugae near the rim 
of the cup. 

MEASUBEMENTS. 

In.' Lin. 
Length of centmni, 1 

Width " " (between lateral septa) 7.1 

Depth of CQp, 8.4 

Width of cnp, 7.9 

Depth of ball, 8.5 

Lengtli of base ?plenrapophy8i9, 6.8 

" " " neiirapophysis, 7. 

Width neural canal (external, front,} 5.2 

'• " " (internal, behind,) 2.8 

The large cells are exposed by the fractures of portions of the bone. 
The largest arc at the posterior base ot the haemal arch and at the sides of 
the former 1.5 line in diameter. These measuremeute indicate a gar of 
six feat in length, if of usual proportions. 

The specimen on which this species is established was found by the 
writer on a pile of Miocene marl on tho plantation of Nathan Edgerton 
in Wayne county. North Carolina. Its interstices are filled with a hard 
clay matrix, similar to that which adheres to Cetacean remains in the hard 
stratum in the lower part of the Miocene shell bed ot that region. The 
color is black. 

DIODON ANTIQUUS. JMdy, Froc. Acad. Jfat. Sciencee. 

Superior and inferior jaws from the Miocene. This fish was described 
from transported and mucti worn specimeoa from the Aehley river, 
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South Carolina. The present Bpecimene tire unworn, and display the 
charnctei-a ot the species. Tliese are very much like those oC the recent 
D. filunicntoBiiB. The species Appears also to pertain to the boriison of 
the Miocene. 

PORTHEUS ANGULATUS. Cope, 

The crown ot ibe tooth which indicates this rpecies is slender, com* 
pressed and curved backwards and a little inwards. The circumieroace is 
divided by two edges, the anterior acnte, the posterior obtnse; the con- 
vex taces separated by these are not equal, that towards which the crown 
is curved laterally, i. e. the inner, being somewhat more extensive, and 
considerably more convex. 

Enamel smooth,' without sculpture. Cutting edge without curvations. 
morecnrv-ed backwards than tlie posterior, which has hut littlo curvature; 
Inward curvature slight. 

Lines. 
Diameter (antero-posterior) at middle crown, 5 

Diameter (transverse) at middle crown, 4 

Diameter (transverse) near tip, 3 

Diameter (antero-posterior) near tip, 2 

Discovered by I'rot. W. C. Kerr, State Geologist of North Carolina, in 
the Miocene marl, Dnplin connty, N. C, with Polygonodon rectus, and 
Ischyrhiza antiqua. Leidy. 

TcBHYRuizA ANTiQCA, Lsidy, Pfocecd. Acad. Nat, Sci. Fhila, 1856, 256. 
Emmons' N. C. Geol. Survey, 1856, figs. 47, 48. 

Tiie Miocene ot Sampson, Duplin and other counties. 

The teeth of this genus bear a very close resemblance to those of tho 
genne Ksox, at present existing in the froeh waters of the northern 
heniiephere. 

BATKACIIIA. 

pAttloBTEOCfl Myopa. Cope. Trans. Am. Philos. Soc. 1869, p. 10. 
Trias, of Chatham Co. 
DicTYocEPHALDB ELK0AH8. Lcidy, Proc. Ac. Nat. Sci. Phil. 1866, 256. 
Emmons' N. C. Geol. Survey, 1836. N. Amer. Geology, 50, tig. 31, 32- 
Trias, ot Chatham Co. 
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CBOCODILIA. 



Thkoacdampsa 6p. SampBon coonty, K. C. 
Yertebrse in the State collection at Ssleigli. 

THECACHAMPSA RUGOSA. ^nnwHS. 

Pohjplychodon rugosus. Emmona, Geol. Surv. North Carolina. 

Emtnona' ligure of this species te not distiDgaiBhable ^om a worn caniDS 
of a BasilosaTtrtis, and as such I regarded it on a former occasion. An 
examination of a specirnen received from Prof. Kerr, ehows that ita affin- 
ities are Crocodilian, and its structure eimllar to that of Thecachampea, 
Cope. It is more strongly r jgoso-striate than in any of the known apeeies 
lint ifl approached in rngosity by I%eeachampsa equan^jisisf Marsh. The 
rat.ge of the genus is thus extended to North Carolina. 

Pliooonodon pRiBcrs. Leidy, Proe. Acad. Nat, Sci. Phil. 1856, 255, 
r. nolfUisZeidy. Emmone' (Joolog. Survey N. C, 1858, p. 223, figs. 43, i4. 

POITDECTES. Cope. 

Proceed. Amer. Philos. Society, 1870, 271. 

This genus is indicated by one, perhaps more teeth, which resembles in 
some respects those ot the Crocodilian genns Thecaehampsa. Crown or 
dense concentric dentinal layers, with small pnlp cavity. Enamel with 
two prominent ridges separating inner from outer aspocts, but approxi- 
mated on the inner face, which thns included, ia but one-third the circnm- 
ference ot the tooth. Ridgea extending from tip to near base of crown, 
with a sulcus along the inner side of each. Crown acuminate, a littlo 
awtJIen at the base and above the middle, eection circular. 

POLYDECTES BITUKGIDUS. Cope, 

Crown, a slender cono slightly curved near the base, Middle portion 
constricted, ita surface marked with narrow obscure facets. On the inner 
face, a shallow groove within each of the bounding sulci, the two separated 
by an indistinct groove. The enamel ia smooth and worn, and leaves no 
traces of other scnlptnrc. 
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txaei/ 
Sjeugtii of eroirn, 30 

f)iflmetcp at base of crown^ 10 

!&iameter at middle, fi 

Aiameter above middle, * 6.5 

From' the marl pita ot J ames King, SampeoD county, N. C. Discovered 
4y Prof. W. C. Kerr, director of the Geological Survey of North Carolina, 

TESTUDIXATA. 

TsiOMYZ BUFti. Cop«. TraoB. Amer. Pliilos. Soaiety, 18&9, i&S, 

from greeneand' ot Duplin cotmtj, N. G.- 

Thiostx flp. 

Miocene marl of Sampson county. 

Tapiibobpiiyb STKBiruuB; Cope, Var. 

Trans. Amer. Philos. Soc. 1S69, 168. 

Introsive in Miocene marl in- Sampgon county^ 

THECODOKTIA, ' 

Bb^.oimN'o&IiolihbRbib. Emmohs. Hhytidodon carolinensia. EmoronB* 
{Rutiodon) N, 0. Geol. Survey. 1856. North American Geology, 82. 
Manual of Geology 1T9, fig. 157. £elodfin, Cope. Proceed. Ac. Nat. 
Sci., Phila., 1866, 249. "i Palaeoaaurus aulcatue, Emmons, I. c. 1 Centos 
nwdon sidcatua, Lea. 1 Omosaurua perplexue, Leidy, Pr. A. N^ &./ Phil. 
1856. Coal Btrata of the Eemper Trias, of Chatham and Moore connticB. 

Teeth of both the smooth and flotcd types were found in Aneoi> 
oouDty. The latter (B. carolinetma, Emm.) appear also to occur in 
Wheatley's collection, from the Trias of Phoenexville, Penna. Thre» 
succeseive lonnB of the maxillary teeth of S. prieeut are figured. 

Pelodon psiaors. 

C^epsysawrus pwintt/lvanicw, in part of Emmons' N. C. Geol. Survey, 
1856. N. Amer. Geology and Manual of Geology. ? PalcBoaaurua caro- 
lineneis, Emmons, ibidem. % Compaoaavrua prieeua. Leidy, Proc. Ac. 
Nat. Sci., Phil., 1856. 

Tnas of Cliathum, Moore and Montgomery couBties. 

The examination of a portion of the Bpecimens described by Prof. Em- 
mons, from Montgomery county, prove it to be also a Belodon, differing 
from the last in its rather shorter vertebrae and larger size. Portions of 
the craniam exhibiting ibd angle and Bympbysis of the mandible with % 
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tooth, aod port of the nasal bones, point out conclnaivelj its Belod<int 
Affinities. 

Belodch LiSAit. Emmons. CUpeysaurua laeii, EininoEs' N. C. Geo- 
Hogical Snrvcy. N. Amer. Geology. Manual of Geology. 

Triassic coal bed of the Dan Biv&r region, North Carolina. 

Of this speceiea I hare only seen caets of the conical vertebrae figured 
'by EnuQons. The evidence to be dednced from the descriptions and fig- 
inres of this anther, is in favor of its reterence to ihe Belodonts, rather 
ihan to tticDinosauria. 

DINOSAUEIA. 

Cr.KPsrsAUErs -pennsylvahicus. Lea, Jour. Acad. JNst. Sci. Phila. IL 
Emmons' GeoL N. C, 1868, in part 

Teeth of this genus are very rare, one only liaving been observed by 
Dr. Lea. Prot. Emmons believed that he had discovered two speciesin 
the Trias of North Carolina, C. Pennayhanicus and G. leai. The^reMer 
part ot the remains on which these were based I have shown to be Belo- 
3ontB,"hut one tooth figured by Emmons N. C. Qeol. Surv., PI. T. f. .3, 
stay belong to this genus. 

Prof. Kerr's collection contains two teeth which are identicikl With that 
associated with the Cjyennst/hianiotie by Lea, one -of ibeRi nearly perfect, 
Tthe other the basal portion only. They exhibit two minutely denticnlated 
cutting adgeEjSeparated by one-third of the circnrnference. This third is 
nearly flat, the remaining portion being very convex. One catting edge 
•extends to the base of the crown, the other oeeupies only the distal two- 
thirds. The section of the tootli would be round at ihe base were it not 
for the projection of the cutting edge. The enamel is minutely striate 
nnder tbe glass. The base of the larger tooth measures .75 of an inch in 
diameter. The fignre ot Emmons leaves something to be desired, as he 
does not represent the long cutting edge of the crown. His discriptions 
of the tooth appears to refer to this genus. Kerr's specimens are conclu- 
6ive as to the extent of this formidable genus of carnivorous Dinosauria to 
N. Carolina. They were obtained in Anson county. 

ZATOMUS Cope. 

This genus embraces reptiles whose teeth are discribod and 'fignred'by 
Prof. Emmons, American Geology, Pt. VI. p. 62, fig. 34. SHe found them 
associated wkJi radiate osseous plates (probably dermal) which he found cm 
..one occasion in connection with the cranium of the snppoeed TjibyrintUo- 
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dont, Dicfyocephalua elegans, Leidy. Both the plates and teeth are too 
large to be associated with the latter, and the teeth especially remind one 
ot the Dinoaauria. EmmoDB describes a tooth in the following langnage : 

"It is compressed, curved, finely eerrate posteriorly, which appears to 
point to the apex, when seen so aa to bring into view a slight wrinkle or 
groove at the base of each tooth. Its enamel covers the whole crown, or 
all above the part implanted or inserted. The enamel is finely or mine 
ntely wrinkled and at the posterior edge, at the junction of the plates at 
each side, a faint groove remains ; and the serrae appear like a double rows 
hnt near the apex they entirely disappear; the convex or anterior edge is 
smooth. ' The tooth appears ranch like the tooth of a Megalosaurua in 
miniature, tboiigh it is less curved, I have found only two teeth ot this 
kind; the smallest is half the size of the one figured." This size is 
.022 m. in length; diameter at base .012. 

In the section given by Bmmona, one side of this tooth is a little more 
convex than the others. 

The sifinitics of this genne appear to be to Teratoaaur^ia and Lcdapa. 
From both ot these, as well as from Megalomurus, it differs in the absence 
of serration from the anterior margin, and in the groove in the posterior 
catting edge dividing it into two approssed serrate edges which disappear 
near the apex. The species may bo called 

ZATOMUS SARCOPHAGUS. Vope. 

Its size abont e<{nalled large specimens of the Southern Alligator. 

HYPSIBEMA. Cope. 

Char. yen. Proportions of limbs and feet much as in Hadrosanms. . The 
caudal vertebrae elongate and depressed, in the median part of the series. 

The elongate depressed form of caudal vertebrae, distinguishes this 
genus from Hadrosaurus. The latter possesses elongate vertebrae near the 
extremity of the series, but anterior to this point, they are first subquad- 
rate in profile, then proximally much narrowed. The form exhibited by 
the known species of this genus is more like that of Hylieosaurus Hant. 

HYPSIBEMA CRASSICAUDA. Cope. 

The remains on which this species is founded consist of the distal 
extremity of the right humerus, a portion of the shaft of the left tibia, a 
a portion of the fibula, the right internal metatarsus somewhat broken^ 
and a caudal vertebra. There are other uncharacteristic fragments, and 
a piece which may be a dermal bone. 
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A.ssociated with tlictn are several coprolitcs of liirge animals. 

These species indicate an animal of about the size ot the IladroBauniB 
foDlkci, Leidy, and with a Bitnilar disproportion in the lengths of the 
limbs. This is readily appreciated on comparison of the hoge metatarsiift 
witli the light humerus. The medullary cavity of the tibia is large ; that 
of the hnmerns small. 

The portion ol the humerus preserved is injured, and the condyles are 
worn. Its relation to that of H. foulUei is readily determined, and on 
comparison the following marked differences appear : The ridge connect- 
ing the external condyle with the shaft posteriorly is acute ; it is rounded 
in H. tbulkei. External distal face is flat or slightly concave ; In H. foulkei 
somewhat rounded. It is at right angles to the plane of the anterior face, 
and forms with it rather less than a right angle ; in II. toulkei this region 
is rounded. Distaliy the shaft is much ffattcned in II. crassicauda. 

Meaaurementa. 

Zines 
Anteroposterior diameter of shaft, just above condyles, 20.5 

Width external face distally, 21 

" olccranar fossa, IC 

" condyles, (estimated) 64 

The anterior face at over three inches above the condyles is slightly con- 
cave. About 4.5 inches above the articular face of the external condyle, 
the acute ridge dividing the posterior and external faces disappears, and 
the snrlace becomes regularly ronnded. 

The portion of the tibia is from the shaft of that of the left side, just 
below the superior antero-posterior expansion. Therefore the inner face 
is the most extensive, and the posterior the least so. It differs from the 
same part in H. foulkei, in its lees angnlarity, eepectally in the more 
rounded, and lees defined posterior face. The internal face narrows down- 
wards, and while the greatest diameter ol the fragment above is antero- 
posterior, below it is diagonal, the anterior point being the inner. 

Mea«wement». 

Antero-posterior diameter above, 48 

Transverse " " 22.5 

" " medullary cavity, 20,5 

The portion ot tibula is the distal, and resembles that of HadroBanrna 
fonlkei, in being slightly expanded near the extremity, and clyindric in 
the lower part of the shaft. In both genera and Ornithotarsus, Cope, the 
distal extremity of the fibula is lese attenuated than in Iguanodon. 
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lAnss. . 
Trftnsvcrse flistal Jiamoter, 40.5 

do. live inches above. 30 

Tliu right internal metatarsns nlso bears considorable reaeniblance te 
that ol'H. fuiilkei. Its proximal extremity is nrmch more convex in itt 
inner outline than in that apecioa. The inner proximal lace is plane aiWl 
longitudinally wrinkled. Tlio proximal or tarsal articnlaT face is concave 
Jintoriorly ; its plane is at right angtei to the axis ef the shaft of the bone 
It is strongly oblique in iladrosauriis toulkei, and a rib-like prominence 
■ot the outer tace crosses t-Iie latter obliquely and at ri}j;ht angles to the 
-proximal extremity. Xo andi rib exists in tlnj present casecauee, be the 
weight was supported by the shaft bone, directly and not obliqnely as in 
HadrusanniB. Thua the Uypaibumm walked more exactly on the toes 
than did ihc Iladroeauri. 

The posterior margin is thinner, and as in H. fonlkei, presents a rather 
email median protuberance. Tlie distal condyle is broken away, but the 
itwist ot the distal portion of the shaft shows that it was directed away frou 
alio adjoining metatarsal, posteriorly. 

Measitremeuft. 

In. Ltii. 

Xengthfromantero-snperiorto postcro-inferlor extremity 

(inferior articular face worn away), 10 10 

'.Transverse ^atneter proximally, Z 

^ " medialfy, 2 3.5 

Jintero^posterior do. do., 3 6 

The diameters ot tlio shall are somewhat larger than in the H. foulkei 
rgiven by Leidy. 

The caudal vertebra is of large size and peculiar form. The centrum 
ris cenaiderably wider than deep, and considerably longer than wide. The 
postei-ior Jihevron articnlations are small, and each is connected with 
-each anterior 'by a strong rounded angulation. Between the latter the 
apace is wide and slightly concave in transvvrso section, least so me- 
-dially. A marked peculiarity isseen in the strong longitudinal ridge which 
divides the lateral surface of the vertebrae into two nearly eqnal taces, 
Tbeneural arch is elongate, the neural canal small, in section a short very 
tieal ellipse. The articular face of the zygaphophjses makes an angle of 
abont thirty-five degrees t© the perpendicular. The crest of the arch rises 
a half inch- behind these into the very stout basis ot the neural spine, the 
greater part of which, with the posterior zygapophyses, is broken off. The 
inclination et th&basc isatabout ^5" to the i-^rtical diameter of the bone 



jvCoc^lc 



Tfre articular faces arc both sliglitly concave, fls nre tlie lateral faces wliich 
»re separated by the lateral ridge. 

In. Lin. 

Length of centrnm, 4 fi 

" " basis nenral arch, 2 & 

"Width posterior articular face, 4 

Depth do. medially, 2 8 

« " laterally, 3 3 

" basis nenral spfne, 12 

Transverse diameter neinal canaT behind, 10 

"Width between latero-inferior ridges, J 9 

" vertical, of face of zygapopliyses, 11 

There is a light lugose protuberance in the position of the diapophysia. 
The peculiarities of this vertebra indicate most striltingly the generic 
distinctness of tliis great reptile from the Iladrosannis. It is true it pre- 
sents some similarity in form to the terminal caudals of that genus, and if 
it could be referred to that portion of the series, would indicate merely 
another and larger species ot Hadrosaurus. It diSers in form from these 
vertebrae, in its depressed instead ot compressed form, and its lateiai angu- 
lation. That it belongs to a more anterior position in the tail ia evident 
Irom the very large size of the basis of tlie neural spine, and general greater 
development of ihe neural arch and zygapophj'ses, and the trace of dia- 
pophysis. Further, it is over lonr times the size of the terminal candal, 
of H. lonlkei, while the remaining elemementa do not indicate any such 
extraordinary dimensions. A position a little behind the middle of thn 
series would relate well to the other proportions. 

A worn bone found with the metatarsus, has the proportions of some ot 
the dermal Iwnes ot certain Dtnosanria Its large size is appropriate to 
the present species. Its base is flat witli rounded outlines, and does not 
exhibit any superficial dense layer; the texture ot the interior bone is 
rather dense. The mass ot the bone rises as a short thick cone turned 
abrnptly to one side, the middle and apex strongly compressed, so much 
so that the section presents an acute angle on that side to which the apex 
curves. The bone is not entirely symmetrical, one side near the posterior 
keel being more concave than the other. The structure of the bone ia 
rather dense. Its exact posoition is somewhat uncertain. 

In. 
Diameter at base, 8 

Greatost height (apex broken), S S 

This is another ot those remarable forms which the reptilian type devel- 
oped in past ages. That it was herbivorous, and relied less on its tail for 
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support tlian Hadrosannis, appears probable. Large coprolites of the 
character ot those of herbivorous aniinftle accompanied the bones. They 
resemble somewhat those ot the hog ; one has a diameter of four inches 
vne way, and 2^ inches the other ; extremity broad, obtnse. The probabia 
form of the unj^ual phalanges, points also to the eamo habit. The proprie' 
tor of the pit told the writer that he had more than once seen large 
"hoofs" and "wide too jointu" taken ont dnring the excavation. 

This species is dilferent Irom the Ornithotarsns immanis. Cope, and 
belongs to a different genus. The shaft of tho tibia in the latter is filled 
with cancellons tissne; in the present animal it is entirely hollow. 

From the marl pits of James King. 

HADROSAURUS. Zeidy. 
HAUROSAURUS TRIPOS. Cope. 

At a point about ten miles distant irom the marl pit in which the Hyp- 
eibema was found, Prof. Kerr discovered a caudal vertebra of a colossal 
reptile, whose afBnities are evidently near to the Hadrusaurus foulkoi. 

This vertebra is one ot the distal, as evidenced by tho entire absence 
ofany trace of diapophysis, and its SDbqnadrate longitudinal section, as 
well as by the small fizo of the neural arch and spine. At first sight it 
would appear to occupy a position between the thirtieth and thirty-sixth 
of the series; the former in H, foulkei has, however, rudiments of a dia- 
pophysis. Both its articular faces are distinctly biconcave. The lai^ 
size ot the chevron articular face is as in the thirtieth, and the concavity of 
its lateral faces as in tho twenty-sixth ; in the thirty sixth the sides are 
entirely plane. The round form of the neural canal, as well as the lack 
of di apophyses, are pointsof resemblance to the thirty-sixth, but it is more 
than twice as long as that vertebrae in the H. foulkei. In the thirteenth 
the neural is somewhat depressed and becomes more so as we advance to- 
wards the proximal part of the scries. The small antero-posterior extent 
of the neural arch is much as in the thirtieth in H. foulkei, but the basis of 
the neural spine, which is broken oif in this, as well as the old species, is 
much more siigbt. It is so very thin and weak as to indicate either a 
comparatively slight development of tho spine, or a very posterior position 
in the series, A weak lateral ridge marks the side of the centram, whidi 
is below the middle line. It holds the same position in the thirty-sixth in 
H. ioulkei, but is above the middle in the thirtieth and those anterior. 
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Measurementg. ' In. Lin. 

Depth centrum to enmmit chevroa articulation, 5 

do. from nearal canal withont chevron face, 4 

Greatest width do., 4 9 

jLength centram, 4 3 

do. neurapophysis, 2 6 

Width between anterior aygapophyaes, 1 3 

do. of arch above, 1 6 

do. neural canal, 10 

Depth do. do., 10 

do. basis nural spine, 5 

This Bpecimen was procured from the raarl pit of W. J. Thompson, 
Samps^^n connty, North Carolina. 

A second and much smaller vertebra &oai the pit that taraished the 
remains of Hypaibema craesicauda, belonged to a third individual, and 
posBibly to this species. Its proportions wonld point to a poeition near 
the end of the tail, and its form is less elongate and compressed than those 
in that position ia H. fonlkei. Its neural arch is not co-ossifiod. The 
extremities are slightly concave, the general form subquadrate. 

Lines. 
Length of centrum, 20.5 

Diameter extremity, (vertical) 18. 

" " (transverse) 21,5 

" middle, 35. 

The first named vertebra pertained to an immense species, perhaps 
donble the Hadroeanriis foulkei in weight and bulk, should the general 
proportions of the two have been at all similar. Ia that case the length 
of the femur would be sixty-two and a quarter inches. 

PTTHONOMOBPHA. 

JPoLTflOHODOM BBOTtTs. Lcidy. Euimons' Geol. Survey N. 0. 1856, 
S18. 

Duplin county and Gape Fear Biver. 

LioDOH sp. Macroaaviraa sp. Emmons 1. e. 

M0SASA.1TBU8 OBAsstDKNs, Marsh in Cope's Synopsis Bat. Bept N. Am. 
TraoB. Sot PhiloB. 1869, 198. 

AVES. 

Gatasbbacteb aktiqcub, Marsh Sill. Amer, Journ. Sci. Arts, 1870, 213. 
Tftrboro', Edgecombe county, N. 0. 
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EscHEiciiTirR MvsTiCFroinES. EmiuonB. {Balaena) Emraone' No. Ck.- 
6001": Snrv. 1856, p. 204, fia;. 26. Leidy Mamm. Dak. Nebr. 1869. 

E8CIIRICHTIUS POLtPORUS. Cope:- 

Species Nova. 

Character. Kamiis mandibali with coronoid pr&ccsa but RttTc elevated ? 
form compressed with narrow acute superior margin, *Iiich is not flattened 
posteriorly. On its inner face a wide shallow groove in which the inner' 
series of foramina lie. Foramina ot outer series Urgcf, nnmefotis. Size 
Targe. 

Desoription: "this whale, from the form of the ramns mdndihulli, is s 
finner, and from the slightly dereloped coronoid process, allied to the 
hnmpbacks. The Coronoid, the anterior position ol tlie dental foramen, 
and the angnlar process, confirm these relationships. Whether it be si 
Ullegaptera or an Eschrichtins I am not prepared to state. Ear bullae of the- 
forms of both these genera occur in the strata io' which the present species 
was fonnd, and future tnvcatigation must determine which are referable to 
the latter. Such a bulla ot the form of and probably belonging to, Megap- 
tera, has been named Balaena mysticetoidea by Emmons', (Korlh Carolina 
Geol. Snrvey Tab.) 

The fragment on *hich the present species is based, is the proximal two- 
fifths the left ramus mandibali, with a considerable part of the condyle. 
The direction of the sliafl from a short distance anterior to the coronoid 
process, is decurvcd. The inferior margin is slightly contracted below the 
coronoid process, and is for a short distance convex and narrowed into 
a ridge; anteriorly it ie more obtuse or convex transversely. The inner 
face is plane at the coronoid process, the outer convex. Anttrior to thiff 
point tho convexity is strong ; at the dietal end of the fragment, mnch 
marked. 

Tlio angnlar process has extended beyond the line of the ccmdylo { its 
extremity is broken away. A wide groove separates it from tho base of 
the ramas. The surface of tho condyle is transverse to the plane of the 
famtiB, and is strikingly elevated above the portion ot the ramus anterior 
to it, being as high as tlie tip of the coronoid process. A low knob 
jrojcctffon the iinicr face of the ramns I>Cneath its anterior i>nrt, and 
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tbelo^r the groove. The dental foramen is large and is overhang by the 
<hin incurved eoperior mdrgin of the ramus. Its anterior margin termi- 
iiatea jnst behind the posterior part of the base of the coronoid process. 
The pores of tho inner series are small and nnmerouB ; the last one 
■is a littlo anterior to the base of the coronoid process (34 lines). They 
are sitnatcd in a wide shallow groove which oecupiea a portion of tlip 
inner face of the rauns below the upper edge. Their interspaces are no- 
.quite c<iual ; thus twenty lines separates two, and tour are included in 
.thirty-six lines. Tho foramina of the external series are more numerous 
ih&n in any of the other species trout the Miocene of our Eastern States. 
.As in others the last pairs are less spaced than the anterior. Id a space 
.of six inehes and twenty lines there are six foramina, the third from 
■behind nine lines below the superior margin. Thirty-four lines sepa- 
rates the anterior pair j twenty-two of the posterior. The last foramen is 
.about a lialf inch anterior to the place of the last cue of the inner side. 

Feet Lines. 

^Length of fragment, .3 42 

J>epth jnst behind coronoid, 66 

" " in front of ■" (f6 

" at fourth inner foramen, 62 

Diameter " " " .37 

This ramne tihiefly resembles that ot Eachr, oepbalus from Maryland. 
■It is less compressed, though crushed, and less attenuated on the upper 
margin near coronoid process ; the coronoid process considerably smaller 
-Outer series of pores most numerous and extending farther back, inner 
in a marked groove which is wanting in £. cephalus. Outer wall of 
angular region more everted. Inferior wall of dental or mandibular canal 
-descendiug from margin of foramen in E. cephalus, ascending in E. poly- 
; poras. 

From the Miocene marl of Edgecombe connty, N. C. Obtained by the 
writer under the auspices of the North Carolina State Geological Survey., 
under Prof. W. C. Kerr, director. 

Tertebrsa which as to size and structure would accord with the present 
•species, are not uncommon in the same deposit; their description ie 
ireseiTed for a fntnro occasion. 
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4* APPEKDIX. 

MESOTEEAS. Cope. 

Genua novum 

Character. Orbital process of irontal narrower, exceedingly thick and 
maseive at the extremity. Posterior lumbars and anterior caudala with 
short antero-poBterior diameter. PremaxiUary and maxillary bones de- 
pressed, the latter thin, horizontal, narrow. Otic holla depressed. 

This genns is allied to Balaeoa in the form of its vertebra, and to some 
extent in that of its frontal bone. The flatness of the maxillary and pre- 
maxillary is rather that of Balaenoptera. The extraordinary mass of the 
BUpereiliary portion of the fronts is peculiar to the speciea which forms 
the typ6 of the genns, bo far as known. 

HeSOTEBAS KSKBIAMIJ9. Cope. 

^>6<siea nova. 

This species was discovered by Pro£ W, 0. Kerr, Director of the 
Geological Survey of North Carolina, in a bed of mioceno marl, at a 
point where it was cot by Qiianky creek, a tributary of the Roanoke river, 
in Halifax county, N. 0. A portion of the cranium had been noticed for 
some years piojecting from the steep bank or wall of the small canon of 
the creek at aboat thirty teet below the surface of the ground. Prof. 
Kerr, with the aid of a number of men, dug from its bed and elevated to 
the surface of the ground a large fragment of the cranium, including the 
greater part of the left maxillary and premaxillary bones, with a large 
part of the frontal. A large fragment of the right ramus of the man- 
dible ; an otic bulla, several lunibar and caudal vertebra, with several 
broken ribs, were also obtained, 

Tliese remains indicate not only a species, but a genus new to science, 
and the largest extinct Balaenoid yet discovered. 

The principal mass includes from the posterior margin of the trans- 
verse process of the frontal, to within four or five feet of the end of the 
muzzle. The mass measures eleven feet six inches in length. The 
fragment of the ramus mandibuli measures thirteen feet; five feet are 
probably lost distally, and there is no trace of coronoid process at the point 
where it is broken off proximaJly. The leng^.h of the restored cranium 
would not be less than eighteen feet. This gives tor the total length, esti- 
mating on the basis of Megaptera, seventy-five to eighty feet. 

The orbital process is nearly in line with the maxillary, probably in con- 



APrENDIX. 49 

seqnencc of pressure when lying in an obliqito position. The whole cra- 
nium has been injured from the same cause, and the matrix usuallj soil, 
formed a solid investment of carbonate of lime from the carbooic acid lib- 
erated during decomposition, which required several days labor to remove. 
The parietal, occipital, and other bones of the brain <!ase proper, were not 
recovered. 

Description. The upper eiirfaco of the muzzle is but little decurved 
anteriorly. A portion of its outer margin, at the posterior part, is pre- 
served, 60 that ils width is known. The maxillary forms a rather thin 
lamina, and does not prpeont any preat median decurvatnre, as though 
the vomer was not prominent below. Perhaps thio peculiar flatness is 
partly due to pressure, but tlio premaxiUanj presents a similar character, 
which is evidently normal. This element forms one margin of the mass, 
and the question aa to whetheV the exposed face were the outer of the 
right, or the inner of the left bone, required some care for its solution. Ante- 
riorly it is three inches in depth, near the posterior extremity, two inches. 
The ereateat width near the middle, six inches. The margin next the 
remainder ol the mass, is rather the more elevated ; the external aome- 
what prominent and rounded. BeneaUi it a deep groove marks appa- 
rently the exit of a foramen. A groove in the same line is seen at va- 
rious points throughout its length where exposed. This bone is thus much 
flatter than in any of the Finner whales, and resembles more that of the 
right whales. Tiie onter face being nearly plane, it can scarcely be the 
vomerine face, which is concave, especially so in Balaena, for the accom- 
modation of the cartilaginous axis. The foramina and grooves eqnally 
present in boththese genera, are on the external side ; I therefore conclude 
that the external side of the right premaxillary is the one exposed, and that 
the width of the muzzle includes the left premaxillary and maxillary. 
The suture between the latter is not distinct, owing to the presence ot 
longitudinal fractures. The width of the maxillary after the premaxillary 
is deducted, is not great, and is intermediate between that seen in Balaena 
and Megaptera. The right premaxillary may be traced for six feet two 
inches. Behind it a portion of the superficies ot the cranium slopes 
towards the position tormerly occupied as a blowhole. 

The margin of the maxiUari/ is horizontal, and rather thin. It 
becomes thicker posteriorly where it has been crnshed back on the latsral 
orbital process of the frontal. Its accnminated extremity is seen lying on 
the latter. 

The orbital process of the frontal is remarkably massive, and might at 
flfft be taken tor the squamosal. Its posterior margiu is free to within a 
foot of the probable position of the blowholes. This fact, in connection 
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-with its 3cep poster o-inferior concavity in cross section, 1a eonelnsive se 
to iti relations. Tlio form is not horizontally expanded as in Megaptera, 
•nor attenuated as in Balaena, bnt has rather the proportions seen in 
KeiLhardt's fignre of the young Balaena niysticetns : (Om Xordhvalea 
pi III.) That is, it has siibparallel anterJer and posterior sides ; the cx- 
tremityalittlo widened by the production backwards of the posterior por- 
nioa. The anterior portion aUo soonewhat, though le^, protuberant. Tbe 
whole extremity truncate and remarkably thickened. Thus it is nineteen 
'inches long, the anterior taberosity seven teen inches deep, the inferior out- 
itine nearly straight. The orbital caticavity, which ie continuous with the 
-optic toramsn, opens h3hind ths posterior tiib'jrosity and is deSnedexte- 
-riorly by the expanded posterior margia of tho boue. Thus the great tnbe- 
■Tosity which gives character to the bone waj above and in front ot the eye. 
The portion of tbe mzniib','! prjserveJ presents mirked characters. 
*rho inner face is shglitly concivo, or plane, the external, 8tron;(ly convex. 
"The inferior edge ie narrowed, and the superior ecircely less so.; the 
tinner face rounds a little te tho former, and to a wide groove just 
'below the latter. This groove is one inch wide near the middle at 
t^the ramus, and is marked by a series of many B.uall foramina. 
'These are closer together in the anterior, and regularly more widely 
'Spaced to the postepior portion. Thus anteriorly they are 2.5 inches 
--apart; postcrierly four iuchos separate them, and near the extiemity 
•of the series, six inches. I failed to find any foranaina en the ex- 
tternal face of the ramus. It is ttifficiilt, howovor, to believe that they 
■are totally absent ; it may be that they are confined to the anterior portion, 
'which has not been preserved. This peculiarit}', if entirely established, 
unarks the species as quite distinct from any heretofore known from char- 
doters of the mandible. The depth in this species at .the first point wheee 
the foTSimna ai« four inches apart, is fourteen inches. 

There are some other pieces apparently belonging to the cranium, whose 
•exact positions I cannot new assign. One of these looks like a segment ef 
m ramus ot the lower jaw, bnt tlw contraction of the snperior and inferior 
-ontlines is too groat. One face io planoconcave, the other convex flat- 
itened, with oblique superior and inferior faces, the latter tho widest. 
Deptli ot f lane, ten inches ; depth exterior flattened .face, .7.75 inches. 
Depth six inches from same point, 7.5 inches. The second uncertain 
^fragment is-long and with parallel margins. The outer lace is strongly 
•convex ; tbe inner, at one extremity concave, so that A section would be 
ihalf a crescent (the lower portion being lost.) The innor face gradually 
'becomes convex, though. net Btr»ngly so, and the long diameter ia trans- 
verse, while it is verticalat theanterior end. The former is seven inches.; 
'tbe-latter oigiit inches. TThc fragraentlooks like. the extremity of a pre- 
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majtmarj' Bone, possibly a maxillary, but it ifl scarcely appropriate to the; 
premaxillary already dcEcribed. 

Th^ periotic hones of tlie left side were preaepved almost entire. Tii& 
%nlla has the ilat inferior face ot the genns Kalaenay- and the pertotic- 
procesaes are excee(Kn];(]y short,, shorter even' than those of the spe- 
cies of Balaena (B. mystictns and B. cieiarcticft.) The external process- 
is not longer than the posterior, and is compressed and deeply grooved' 
longitudinally bek>w. The postei'ior process is at right angles to tliO' 
exterior, and as broad as long. It bears a Bublonj^ittidlnal ridge near' 
the middle of Ha inferior face ,■" an^terior to it, separated by an inter- 
Tal, a transverse ridire oGCiirs to which the edge of the thin lip of 
the bnlla is attached. The anterior process contains the usual fora- 
mina, and is broader than long. The superior face of these bones \s 
quite rugose. The bulla is more flattened,. *. e. has a shorter vertical 
diameter, than either that of Balaena mysticetns or B. cisarctiiia. The 
circnmfefsnce is not x sharp edge as in B. ciearctica, bnt I's truncate and 
rngose, at the inner extremity most so. At the ex-ternal extremity the 
face gives way to a rouraded edge. The inferior fac«- is coarseFy frnpressed. 
punctate^ and hae a curved depression inside the anterior margin. The 
posteriof margin is marlted by the uenat three grooves with fntorvening 
inflations. The general outline, viewed from below is Iiexagonal, with the 
length ot the sides as follows, beginning with the longest ; posterior, ante- 
rior, interior, postero and antero-exterior equal, antoro-interior very short. 
The bnUa of B. cisarctica exhibits » long posterior aud long interior side,, 
connected by an arched outline. 

The verteln-iB are those ot the genus Balaena. The general form ot 
the centra of anterior lombars and candals, is abbreviated, especially the' 
latter. The diapophjses (A the former are thick at the base ; one of those 
preserved may be a posterior dorsal, but the ends of the diapophyses are 
not preserved. lu a caudal with very short diapophyees, which are a 
little nearer the bases of the chevrons tlian that of the neural arsh, a 
■mall foramen penetrates the centrum from a point three inches above the 
base of the diapophyses, and issues at a point 3.5 inches below it. The 
articular £u;ee are convex; there is a small rugose central area, and an 
external annular space with coarso, concentric ridges. 

Meaaurementa. 

Ft. In. Lin. 
I>ength oi fragment of o. masillarc to extremity which 

reposes on frontal, 9, 8- 
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Width of same (Jffitb left prcinaxiilarj) at 42 iiiclies 

from extremity, 1G 
Transverse diameter periotic bulla, 5 8.7 

LoDgitiidinal, i 9.5 

Tertieai, 3 1.5 

Length external periotic process, 1 9.5 

" posterior « " 2 2 

" centrum anteriorluinbar no. 1, 10 7.5 

Vertical and transverse diameter do. each, 12 
Width neural canal 5 

Length diapophysis, 17 
Width " at base, 7 

" " middle, G 

Length centrum lumbar no. 2, 10.5 

Both diameters of articular face, 18 

Width neural canal, 5.5 

" (antcro-posterior,) neural aplnc, 5 
T^ength centrun of a cand;il, 6.5 

Diameter articular I'acc, (\ ertical) li. 6 

'• " (transverse) 14. 

" neural canal, 1.5 

" inter-chevron groove, 3 

As compared with the described species, the characters of the Mesoteraa 
kcrrianus are well marbed. Thus the earbone is totally different from 
that ot Eachricbtiiis ceplmlns and E. inyaticetoideB {Bnlaena Emmons, 
Lcidy) and the mandibular ramus is not flattened above as in E. prisciiR 
and E. expansus. The paucity or absence of external foramina distin- 
gniehcd it from the E. polyporna. Finally, E, leptocentras presents 
generic characters in its known cervical vertebne which will not probably 
be fonnd in the prcaent whate. Though these vertebne of Mesoteraa 
have not been found, I anticipate that they will present more nearly the 
characters of the genua Baliiena, in accordance with the remainder of the 
structure. They are probably entirely different from those ot Palseo- 
cetus of Seeley. 

It has been known to geologists and others for some time, that a 
skeleton ot some kind had been exposed by the erosive action ot the 
waters of a creek in Eastern North Carolina, and was to be seen lying in 
its bed diagonally across it. The writer recently visited the spot, and 
fonnd the stream to be some fifty feet in width, containing water of from 
three to five feet in depth. The direction and extent of the skeleton was 
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indicated bj the proprietor, Jesse "W. Parker, since the water concealed 
it from vie\y. It wonld appear to extend vety nearly across the creek, 
and have a length of 50 to 60 feet. Some of the vertebrae aoold be di»- 
ttngnished by fcelmg with a rod. When the waters are low towards the 
end of the summer, its length is exposed, and it can be used aa a foot log 
by the traveller. The only notice of thisfoasil is that given by Tiinotliy 
A. Conrad in the "Miocene Shells of North America." On thd 
liank near the this skeleton were lonr portlolia of the skeleton of an adnlt 
finner whale of some sixty feet in length. 

Fro£ Kerr, director of the snrvey, succeeded in obtaining one or two 
of the Inrabosacral vertebrae of the specimen, which is above noticed. 
Thceo were submitted to me at lialeigh. They belong to a right whale, 
or one nearer to Ealaena than Balaonoptera, They are in fact identical 
in character with those of the species Mdsoteras kerrianus, and belong 
probably lo it. The following is a description of one of them from the 
posterior dorsal anterior lanibar region. 

Median line below, obtusely keeled, sides a little concave. Articular 
face with a large median elevated area, which is coarsely obsoletely 
nigose ; tho marginal area exhibits fine concentric rngosities. 

Measurements. 

tnclree^ 

Length ccntrniTi, 7 

" basis of diapophysisi 4b6 

Depth " " 8^ 

" articular face, HJi 

Width " " » 

Thickness of epiphysis, Oi75 

The epiphyses vfg free and tiie individmil is yonng. A vertebraof stmi- 
lat character to, and rather larger size than any here described, wsg 
obtained by the writer near Nahunta, Wayne cotinty, N. C. The species 
would not sppeflf to be rare. 

This whale is named for Prof W. C. Eerr^ of Baleigb, who has vital- 
ized the State Survey and is prosecuting it with grdat advantage to all 
tho branches of sctenco that lie within its scopci 

Balaenoptsra sp. Otolites of whale. Emtbon's Nv C. Geol. 8at« 
vcy, 1856, 205 lig. 27. 

Dgli'IIINAITKKus oKciNL's. Vope, Bp. Hav. 
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EstabliBbed od a portioo of tbe ramas of the maodible containiag gl- 
veoli lor four teetb, and [exhibiting a cooBiderable part ot the eympbjBis 
mandibnli; Beveral cervical, dorsal, and lumbar vertebrae, with fragment* 
of ribe and other booee. They were found by tbe writer near together on 
the snHace of a rather bmall pile ol marl ot the Miocene of Wayne 
Connty. 

The mandibular ramus ib rather Blender, bnt thick, and tbe sjmphyEis 
ia abort. Though the extremity is broken away on the inner side. The 
distal snrface appears on tbe outer side. The alveoli are large, circular in 
gectioD, separated by rather weak septa, and are but slightly oblique. 
Tbeir form, size and position are quite similar to that seen in tbe genus 
Orea. 

Tbe cervical vertebrae from the fifth posteriorly, are separate. The 
fourth or fifth of tbe series, is round in the eection ot the entrnin ; and 
of very small tore and att diameter. The vertebral canal is not quite en- 
closed by well developed, flat diandparapophyses. The lumbro Bocral 
vertabrae are not elongate, bnt intermediate as in the Delphinapteri 
(Bditgas.) The diapophyses are flat. Diameter of centra, two inches ; 
length a little greater. Diameter of centrum oi cervical, two inches. 
Depth of ramus at fourth alveolus from distal extremity 18 lineB. Epiphy- 
ses all co-oeeified. 

The large Beparation of tbe cervical vertebrae, distinguishes this Del- 
phinoid as allied to Delpbinapterus, or the Belugas of the colder regions 
of the modern ocean, though the anterior may be found hereafter to be 
more consolidated than in them. The character of the dentition is more 
powerful than in the existing species, and approaches that of Orca, though 
weaker than moat of the known npecies ot that genus. Its size was pro- 
bably that of the average of the white whales, about thirteen feet. It 
might be mentioned in this connection, that I have recently become ao- 
qoainted with an Orca, probably from the warmer parts of the American 
Atlantic coasts in which, only four cervical centra have cooasified centra, 
and the fifth is attached by the neural arch only. The cranium measures 
SS inches in length. 

Phtbetsb vbtds. Leidy. Physeter antiquut, Leidy, not Gtervais. 
OatocUm vOus. Leidy, Extinct Mamm. Dakota and Nebraska. 

tfiocene. 

Oktoteboobttb oobnutidens. Leidy. Synopsis 77. Am. Mamm. in 
Ext. Mamm. Dakota and Nebraska. Proc. A. N. Sci. Phil. 1856, 225, 
Emmons Geol. Sarv., N. C. 1856 210-1 figs. O. quadratidens^ Leidy 
1. c. Emmons 1. e. Miocene, Pitt Co., and Cape Fear River. 
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Sk-mia. 

Ontoobtcb HMMONsn. Leidy. EmmonB GJeol. Snrv. N. 0.,J1856. 
Miocene. 

Probosddia. 

Tbilofhodon OHioncuB. Blam. Mastodon gi^anieug, ehioHout et 
american/us anctornm. 

Fostpliocenfl, variooB localities. 

Mastodon obsodbdb. Leidy Jonm. Acad. Nat Sci. Phil. 1869, p. 396 
Tab. xxvii 18-15-16. 

Miocene, Edgecombe and Pitt Counties. 

Elbphab AHEBioANns. Leidy 1. c p. 397, FoBtpliooena. 

Inaectwora, 

DBOMATHEBtitM HTLVBSTBE. Emmons' N. C. Geol. Survey 1856. N. 
Amer. Geology pt. VI p. 93, fig. 66. 
Triaesic coal measures, Chatham County. 

TOTAL NITHBEB SFBdES OP VBETSBBATA. 

Mammalia, 12 

Avea, 1 

Heptilia, 15 

Batracbia, 3 

Teleostei, 3 

Oanoidei, 4 

Elasmobranchii, 94 
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EXPLANATION OF PLATES. 

Plate 5 — Hyjjiibema eraaatcanda. 

Fig. 1. Oandal vertebra of Hadrosaurus tripos, side ; la. articolar 
face. 

Fig. 2. do. yoong? a. end ; h. below. 

Fig. 3. Eschricbtins polyporue, Bide. 3a. above. 
Plate 6 — Jlypgibema craaaicauda. 

Eig. 1. Hamerus, distal portioD,from below ; la. from end. 

Fig. 2. Tibia ehatt^ from the side ; 2a. from end. 

Fig. 3. Caudal vertebra. 

Fig. 4. Ooprolite fragment 
Platb 7 — Iladroeawus tripos. HchTichiiiia pdlyporua. 

Fig. 1. Flbufa, lower portion ; a. proximal end of do. 

Fig. 2. Outer metatarsal, inner side ; 2a. proximal end of do. 
Flats 8 — Mesoteras herrianua. Cl&p^jaav.fua pennaylvanicus. 
ThecacharryMa rugoaa. PUydectea bitwrgidus. Bdodon priactia. Dio- 
don amUguus. 

lig. 1. Meaoteraa kerrianuay peribtic bones, la. interior view; lb. 
end view. 

Fig. 2. Pdtydectea hiturgidua, crown of tootb, side ; 2a. inner view. 

Fig. 3. ThecacHampaa Tugosa, crown of tootb, inner view. 

Fig. 4. (Repayaaurua, tooth, inside view ; 4a. posterior view ; 4b. sec- 
tion base ; 4c. do near extremity ; 4d. base of larger sp. 

Fig. 5. Bdodon ? priscue, anterior tootb ; 5a, posterior view of an- 
other ; 6b. lateral view ot a uosterior tooth ; 5c. edge of do. 

Fig, 6. Diod&n anti-quue, upper jaw, front ; 6a. do. from below ; 6b.. 
teiwer jaw from front ; 6c. do. from, above. 



)vGoo<^lc 



^IPPENDIX O. 



Pkof. W. C. Kekr. 

State Geoloffkt of North Carolina : 

Sik: — J beg to snbmit the following preliminary report on the mm- 
erala found in the Stato o£ Xorch Carolina. The tinno allotted to me tor 
the preparation of the same having been very short, and meet of the 
principal localities of minerals being at present inaccessible, my list neoos- 
sarily moet be very imperfect ; it shows, however,, a. variety ot highllf 
interesting and comraerciallj' important minerals aTid ores, which is- 
greater than that of any other State in the Union. It is to bo hoped that 
the- wisdom of yonr Legislature will order the contimiation of the geelog- 
fcaf snTsey,, which has already given such important results to the State^ 
and that a more liberal appropriation may enable you to eontinne the- 
work on a larger scate. The materiafs coll'eetcd for the n»ineralogicaIi 
i>eport can in the meantime \>& worked up, the various ores and minerals 
be analyzed and the results be presented in a more finished shape. 

I am under obligations to several' gentlemen for the assistance whicha 
they have g^ven in the preparation of the list of the North Carolina min- 
erala, especially to General Clingman, of Ashcville, Dr. Hunter, of Cot- 
tage Home, Lincoln county, Dr. Asbury, of Charlotte, Rev, C.D.Smith, 
of Franklin, Macon county, and many otliers. Many promises of assis- 
tance have been made, but, unfortiniately, nearly as many have been for- 
gotten, and it is to be hoped that those, who made them will m the future- 
show a more lively interest in the work, which we are doings by sending; 
to the Museum, at I^eigh^ everything in their immediate neighborhood,. 
which which may bo of interest, so that it can be described aod preserved. 

Although it might have been inorcconveniont to adopt in this prelimi- 
nary report another plan and to put the different ores of one metal under 
one head, etc., I preferred to give at once a scientific arrangement, which 
must be (he basis of a subsequent and fuller report, and I have therefore 
selected " Dana's System ot Mineralogy " as the best and moat in i»ee in 
this country and Europe. 
L Native Elements ; 

IL Compounds: — the more negative element an elcmont belonging 
to the Arsenic op Sulphur group ; 

1. Binary: Siilphids and Tellurids ot metals of the salphar 
and arsenic groups; 
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2. Binary". Snlphide, Telltiridfi, AreenidB, etc. o( niotaU of tlie 

gc^d, iron and tin groups ; 

3, Ternary: Sulpharaenids, Sulpbantimonide and Sulphobia- 

mntbide : 

III. CoDtpounds : — the more negative element an element of the group 

consisting of chlorine, bromine, iodine, flnorine and oxygen ; 
1. Chlorids, Bromida and lodids; 

IV. ComponndB : — the more negative element fluorine ; 

1. Fluoride ; 
V. Gomponnds : — the more negative element oxygen ; 

1. Binary: Oxides; 

2. Ternary : 1. Silicates ; 2. Colnrabatea, Tentalatos ; 8. 

Phosphates, Arsenates, Antinsonates, Nitrates; 4. Borates; 
5. Tungatates, Molybdates; 6. Sulphates, Chromatea, Tel- 
InratCB ; 7. Carbonates ; 8. Oxalatea. 
YI. Organic Compounds. 

I. NATIVE ELEMENTS. 



1. Gold, 



Gold occurs in numerous localities throughout the State, generally in 
^jnartzveine of tbe gneiasoHl, granitic and dioritic rocke, also in tboso of 
the talcoee, eUoritie and argillaceous elates, and in beds of the slates them- 
: selves, and in gravel deposits, the debris of the decomposed rocks and 
veins. The principal counties, in which it has been found in sufficient 
■ quantity for exploitation are; Franklin, Nneh, Gmllord, Davideon, Raa- 
' dolph, Montgomery, S^nly, Union, Cabarrus, Kowan, Mecklenburg, Lin- 
' coin, Gaston, Catawba, Caldwell, Burke, McDowell, Butherford, Polk, 
-Cleaveland, Cherokee, Jackson and Watauga. 

It is generailly more or less alloyed with silver, varying from pure gold 
on the one side to pure silver on the other. It is associated with limonite 
and at « greater depth ot the deposits with pyrite, chaleopyrite, gal- 
enite, zincbleode, tetradymite, arsenopyrite, rarely with altaito and nagy- 
agite. Specimens of gold, remarkable for their size, have been found at 
the Beid Mine, in Cabaime county, the Crumpp Mine and the Swift 
Island Mine in Montgomery county (at the latter place in plates covered 
with octahedral crystals) at ^e Cansler & Shuford Mine, in Gaston county, 
and the Littl« John Mine, in Caldwell county. Very beautifal arbores- 
cent gold has been obtained from the Shemwcll vein in.Kutherford 
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county. The variety, "eleetnim," containing (froiw 3ft to 40 per ct. of 
Bilver, has been met with in octahedral crystals at Ward's Mine in David- 
son county ; also, in Union county, at the Pewter Mine, and associated 
with galenite and zincblende at the Stewart and Lemmon Minos, and ini 
the neighborhoud ot Gold Hill. 

According to Dr. Asbury, very interesting specimeos have been found 
at Silver Hill, when the mine was first opened, consisting ot specimens 
of several inches in length, one end vf which was pare gold, while the 
other was pure silver. None of them have been preserved. 

2. Silt HE. 

This is on the whole a rare mineral in North Carolina. It has been 
obtained in considerable quantities at Silver Hill, in its native state, 
foliated and in plates in cernssite, also associated with argentite, galenite, 
zincblende, in small lumps, and arboreecent and iiliSrm masses; it ha» 
also been found in small plates and reticulated masses, associated with 
tetrahedrite and zincl)lende, at the McMakin Mine* in Cabarrus county ;, 
two specimens of laminated silver have been observed by Dr. Aebary at 
the Asbury Mine in Gaston county ; it has also been tound by Hon. C. J. 
Gowles, of the Charlotte Mint, associated with ehalcocito, at Gap Creek 
Mine, Ashe connty. 

3. PtATrHDM. 

The occurrence ot grains of platinum among the sands of goldwash- 
inge of Rutherford and Burke conntics, was first brought to notice hy 
General Clingman, who sent half a dozen grains from a mine, near Jeanes- 
town, to Prof. C. TJ. Shepard. It has also been found on Brown Moun- 
tain, in Burke, according to the information received from Mr. E. Bisaell. 
It 13 reported as having been found near Burnsville, Yancey county. 

i. Palladium. 

General Clingman sent a specimen to Prof. G. IT. Shepard, which came 
probably from Burke or Kutherford county, which the latter pronounced 
" native palladium." 

5. CoppxK. 

It has been found in small ([uantitics in several mines, principally near 
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the surface, so in minute diatorted cr^-stals witli liinonite at tbc McCiiltnh 
Mine, in Ouilford county, arborestent and in eryetaHino plates at the 
Union Capper Mine, in Cabarrus county, near Gold Hill ; one hirap ot 
copper, abeat two incbes in size, nineh resembling ti.at from tbe Cliff 
Mine, Lake Superior, said to have been found in Stokes connty, is in the 
Uiia?tirn at Raleigh ; it also o'icnrs in qnartz and epidote-rock at Harris 
mountain, one-half milo east of Gillia Mine, Person county. A very in- 
teresting association is that of native copper in <juartz crystals trom lower 
Mecklenburg county, as observed by Mr. E. Eisaell. 

C. Ikcn. 

No terrestrial native iron lias been observed in Korth Carolina, but a 
great number of highly interesting meteoric masses have been lound in 
the State; many ot them have been preserved through the indnstrious 
perseverance of General Clingiiian, and were described by Prof. Shepard. 
The meteorites found were both irons and stones. Tiicy are : 

1. The Asheville iron, described 1833 by Slicpard, weight abont thirty 
pounds ; found six miles north of Asheville ; 

2. The Hominy Creek iron, near the ba^e of Pisgah Mountain, ten 
miles west oi Asheville ; also descriited by Shepard ; 

3. The Black Mountain iron, from the head ot the Swannanoa river, 
fifteen miles east of Asheville ; described by Shepard ; 

3. The Guilford County iron, described by Shepard ; 
5, The Randolph County iron, found IS'22, and described by Shepard; 
0. The Casweii County iron, which fell January 7th, ISIO, and weighed 
three pounds ; described by Madison ; 

7. The Madison County iron, from Jewel Hill; described by J. L. 
Smith ; 

8. The Haywood Connty iron, which weighed only 1-8 of an ounce ; 
described by Shepherd ; 

9. The Rockingham County iron, from Smith Mountain, where a 
farmer picked it up in 1866, on an old field, grown up with pines, but 
cultivated ten or fifteen years previously. It fell probably during the time 
in which the field was not in cultivation. A preliminary analysis, which 
I have made of thi&iron, leaves no doubt of ita meteoric origin ; (in the 
Museum at Raleigh.) 

10. The Cabarrus County stone ; described by Shepard ; 

11. A peculiar substance, consisting principally of iron and silicon, sup- 
posed to be of meteoric origin, has been fonnd near Rutliertordton. 
Shepard deseribcd it and called it " ferrosilicine." 
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A few email iiregiilar lumps of what lias been 'alleged to be "native 
lead," were received fiom Messrs. Pechtlcr, of ilorganton. They were 
said to have Ijoeu dug up four miles north of Xorganton, in making a 
read near the Catawba river. 

i*. AS'llMOXT. 

A small piece of tiiitivc antimouy was received from Dr. Huuter. It 
is quite puru and free frum jM>eriic, but coated with n crust of antimonic 
oxide. From a small vein in Burlic onimty. 

!l. ScLl'llUK. 

It is rr^queutly met with in miutUe crystals in cellular quartz, filling 
the cavities formerly occupied by pyrite, in Cabarruti, MeckJenburg, Gas 
ton, Caldwell and Stokes coimlies; i^ nlso occui-s diffused through iho 
iiiteralieeB ot a white quartzose SiUidrock in Lincoln county. 

li\ l)riMo:j!J. 

This rare gem has bten repeatedly lonnd in North Carolina, and the 
following occurrences have been well established. In every instance it 
was found associated with gold and zircons, sometimes with monazite ard 
other rare minerals in gravelbode, resnlting irom gneissoid roeke, but it 
liaa never been observed in the North Carolina itacohimtte or any debris 
resulting from its ditiintegration. The first diamond was fonnd in 1843 
by Dr. M. F Stephenson, of Gainesville, Georgia, at the ford of BriudJe- 
town creek. It was an octahedron, valued at about one hundred dollar». 
Another from the same neighborhood came into possession of Prof. 
FcatUer^tonehodgb, while acting as United States Geologist, 

The third diamond, at Twitty's Mitic, Eutlierford eonnty, was observed - 
in 184C, by General Clingman in D. J- Twitty's collection, and bas been 
described by Prof. Sbcpard. Its form is a distorted liexoctahedron, and 
its color yellowish. 

The fonrth came fiom near Gottage Home, in Lincoln conntj', where it 
was discovered in the spring of 1S52, and was recognized by Dr. C. L. 
Hnnter. It is greenish and in form similar to the last, but more elongated. 

A very beautiful diamond was found in the summer q! 1So2 in Todd's 
brancb, iFecklenbtirg county. It was nearly of the first water and a pur- 
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feet cryetal. It wae in poeeeeeion of the lato Dr. Andrews, of Charlotte. 
Dr. Andrews intorined me that a ver; bcantifnl diamond of coDsid- 
erable size, like a small chinkapin, and of black color, had been found at 
tue same locality, by three persons, while washing for gold. In their 
ignorance, believing that it could not be broken, they smashed it to pieces. 
Dr. Andrews tested the hardness of a fragment, which scratched corrun 
dnm with facility, proving it to be a diamond. A very beautilol octahe- 
dral diamond ot lirst water has been tonnd many years agu at the Portia' 
Mine, Franklin cooiinty. There is a report that a second one has been 
found at the aanie locality. 

11. GaApflirE. 

Graphite has been fonnd at nnmerous localities. It forms large beds in 
the gneiiMoid and micaceous schists; sometimes very minnte scatcs are 
disseminated thaough the micaceous rocks. In most places it is yet too 
impure and gritty, at others purer, and better varieties have been obtAiEed. 
The largest beds occur in Wake county, others in Lincoln, Cleaveland, 
Catawba, Alexander, Stokes, Surry, Wilkes, Person and Yancey counties. 

II. COMPOUNDS. 

1. Sulphidt and TeUuride of meiah of the eulpkur and arsenic groups- 

12. BiSMUTHINITE. 

In very minnte crystals and specks in the chloritic slate associated with 
gold, cbalcopyrite and pyrire at the Earnhardt vein of Gold Hill, Kowan 
county. 

13. Tetbadtuite, tab 2. sclphokoos. 

This rare mineral has been found associated with 'gold in qnartz at 
David Beck's Mine, five miles west of Silver Hill, in Davidson county ; 
also, in minute scales in Cabarrus oounty, at the Fhcenix Mine, Boger 
Mine, CuUen's Mine, at the Asbury vein, in Gaston county, at Capt. 
Milla* Mine,* in Burke coanty, and Capt. Kirksey's*, McDowell county. 

14. MoLYBDENrrB. 

In granite and qoRrtxrein*, in fine e<tales in the neighborhood of the 
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Pioneer Milla Mine, Cabarrus county ; aleo, in Gnilford county, and in 
many places woet of the B1 iic Kidge. 

2. Sulphida (fee. of metals of the iron, gold and tin group*. 

15, Akcestitb, 

Id small grains, associated with native Bilver, in the ores of Silver 
Hill, Davidson county, and the McMakin Mine*, in Cabarrus county, 
also in slates of Montgomery connty. (Emmons.) 

ir.. Galekitk, 

At Silver Hill sometimes in highly argentiferona, crystalline blueish 
grey maEses,algo coarsely and finely granular. In coarae grained masses 
at the Hoover Mine and Boss Mine, in Davidson county, and the 
MeMakin Miite, Cabarrus county, in small quantities at Miller's Mine, 
Baker Mine and Little John Mine, in Caldwell connty, at Pax Hill, in 
Burke count}', in Alexander county, at Canaler & Shnford Mins, the 
Asbury Mine and King's Monntain Mine,* in Gaston connty, highly 
auriferous and argentiferous gnlenite occurs at the Stewart Mine, Lem> 
mond Mine and Long Mine, in Union county; witli copper oree it is 
fonnd at tlio Clcgg's* and Willinms' Mines, in Chatham county ; the 
Poach Bottom Mine,* in Alleghany county; at Marshall, in Madison 
connty, with gold at Murphy, Cherokee county. Specimens of fine 
grained galenite have also been obtained from Beech Mountain,* in Wa- 
tauga, and on Elk creek,* Wilkes county. 

17. ALTArrE. 

This exceedingly rare mineral occurs associated with gold, nagyagite, 
galenite, etc, at King's Mountain Mine,* Gaston connty. 

18. BoBNrrE oe vakieoatbd copper obb. 

I have crystalline specimens of bornite from Guilford county, probably 
trom the Gardner Hill Mine ; it is of somewhat rare occurrence in North 
Carolina, bnt has been found with other copper ores at Clegg's Mine, in 
Chatham county, Marshall, in Madison county, Peach Bottom, Alle- 
ghany connty, and the Gap Creek Mine, Wilkes eoanty. 
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CO A fries III!:. 

Ifl. iirHALERITE OR ZlKCCLKSDK. 

This mineral oceura in quantities sufiieicnt for exploitation only at a 
few. mines. The prineijial localities are Silver Hill* and SiUer Valley, 
io DaTidson conntj, and the McMakin Mine,* in Cabarrus county, where 
it is found associated with silver oros ; associated with t^uld ores at Stmvart, 
Lftmmond, Lang and Mooro Minos, and rarely at the Union ^Mine, in 
Union county; in limestone at Dobson'a Mlne,'^ Uodar Cove, McDowell 
ROiinty, and in Macon conntj; in sm:i]l quantities with other ores at 
King's Monntftin Mine,* in Gaston county ; at Clayton, in Johnston 
connty, near ilarshall, in Madison county, and on Uwliarric river, David- 
eon county. 

KO. Chai.cocite. 

This is alw a copper ore, but rarely met with in the State. The mas- 
sive Tariety has been found at the Ore Knob Mine, in Ashe county ; also, 
associated with bornite at Gap Creek Mine, Ashe connty, the Waryhut* 
and Woll Creek* Mines in Jackson connty, the Gillis Mine* in Person 
county; iilso, at the Pioneer Mills Mine in Cabarrus, and in Guilford 
county, ail a produet of the alteration of other copper ores, rarely with 
silver ore;( at Silver Hill. 

31. Pyrruotite. 

Compact pyrrhotito is tound at the hottom of the Asbiiry ebaft in Gas- 
ton county, also associated with chulcopyrite at the Elk, Knob Mine,* 
Ashe connty. 

'22. Kn^tlBITE. 

Thisjmineral of meteoric origin has been observed in minnte ((uan- 
ratic prisms of great brilliancy in ftlie meteoric iron ot SniiUi's Monn- 
tain*, Rockingham connty. 

2». Ptrite. 

Pyrite is one of the most common minerals of North Carolina. It is 
not only found in globular crystalline masses in many ot the marlbeds of 
the eastern counties, but many of the genissoid rocks and slates contain 
it in considerable quantities, and besides it is found in almost every mine 
of the State, In tho gold mines the associated pyrite is generally anrif- 
t^one. Cnbical crystals occnr at Hickory, Catawba connty, Asbur}- Mine, 
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Gaston connty, Sonpt^lono Quarry, (welvc miles northeast of StatcsviHe, 
Silver Ilili, Gi<](] Hill iind many "(her localJlicp. Combinations of enbea 
and octnlicdra are found at Clegg's Mine, Cliatliam county, and in llic 
Giiiltiiril county gi.Id and cupper mines ; i)ie pyritoliedron, often in com- 
liinnliiin Milli i-nliiciil and oclndicdnil planes, is found at tlie Stewart 
Mini', in Tnion county, Caiiibridijc Mine, Guilford county, Long Creek 
Mine, G;i^ton conTity, I uderill Mine, Mfffcliinburg county, etc. Large 
veins nt couipiU't pyrite uceur in Gaston connty, 

2i. CnAi.fU'VniTE. 

This is very iibnnclant, and indocil is tlio only reliablc'copper ore of 
Xortli Carolina. It lias been found in fine crystals at the GardeneV Hill 
Mine, probably also at other copper mines of Gnilford county. It is tho 
ore of nil the gold mines, wbidi in depth change into copper mines iu 
Guilford, (abarrnsand Meckienburp counties; also at the Clepg's Mine* 
in CIiHthain county, the f^'onrad Hill and Emmons Mine* in Davidson 
ctnuity ; I'eacli [Juttotn, Alleghany countj- ; the copper mines of Macon* 
and Jackson* connlics ; at many other loealitica it is found associated 
with other ores. 

23. BABSUAEmiTK, 

A peculiar and rish copper ore, first noticed on Daniel Darnhardt's 
land, and then at the Pioneer Mills Mine in Cabarrus county. It also 
occurs at the Cambridge Mine, in Gnilford connty, and the Wilson Mine 
and the MoGinn Mine, in Mecklenburg connty. The true barnhardtite 
contains iorty-eight per cent, of copper ; there is another copper ore, 
sometimes associated with it, which contains forty-eight per cent, of 
copper. It .ippcarB to bo uniform and does not look'like a mixture. Its 
true character is not yet established. 

26. MARCAsrrE. 

According to tho information received from Dr. xYsbury, of Char- 
lotte, ti'is mineral occurs in Iredell county. 



It has been observed by T r. Asbury at the Aabury Mine, in Gaston 
connty. 
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28. AnsENorvRiTK ok Mispickel. 

It occiire sparingly in North Ciiro1ina,and liae been observed in minute 
crystals, associated witli gold oreh, at tlie Leitiniond and Stewart Mines, 
Uuion county, and at tlie Bitrritiger Mine, in Cabarrus county. It has 
been Ibtind by General Clinginan, in Clcaveland county, and by Dr. 
Asbnry, at Ore Knob Mine, in Ashe comity, the Honeycutt vein at Gold 
Hill, and highly auritorons at the Aiihnry Mine, in Gaaton county. It 
also occurs near Cooke's Gap, Wataiiga comity, in tine crystalline par- 
ticles, disseminated through siliceous rock. 

29. Nagyagite. 

This exceedingly rare mineral, which heroti)fore has been known only 
from Transj'lvania, in Ilnngary, occurs sparingly in minute crvstals and 
tolialed particles at the Kii gV Mountain Mine, where it is associated with 
altaitc, gold, etc. 

SO. CovKLLrrK. 

Resulting from the decomposition of chalcopyrite and associated with 
it, covellite occurs at several of tlie North Carolina copper mines, lor 
instance at the Plioenix Mine, etc , in Cabarrus county ; in fine scales at 
the Gillis Mine,* in Person county. 

3, Sulphamenids, Sulnkahtimonids, etc. 

•SI. pRocsTrrE(?) 

Microscopic crystals of a bright aurora red color occur with talc, rho- 
dochrosite, etc. at the McMokin Mine, As they are rich in silver they 
are probably proustite. 

32. AiKinrrB (?) 

A mineral, containing sulphur, bismuth, lead and copper, and there- 
fore probably aikinite, has been observed in small particles in quartz asso- 
ciated with chalcopyrite at Col. While's Mine, Cnbarrus county. 
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33. Tetraiiedbite. 

Two varietiee ot Tctraliedrite are tound in Kortti Carolina, tlmliigtil; 
argentifenms (Frcibergite.) cuntaining ten and a half per cent, of silver; 
it ia associated with silver, zincblendc, g^Ienite, talc, iimgnesitG, etc., at 
the McMakiri Mine, Cabaprus coiinry ; the other, which contains little or 
no silver, at Qeorge Lndwic-k'e Mine, in the same county. It is asso- 
ciated with dial w>p3' rite, Bcorodite, arseiiosiderite etc, in a quartz vein. 
There ie probably an occasiuiml small admixture of argcntiferoiie fet- 
rahedrito with the mineraU aBSociatcd with the native silver of Silver 
Hill, as they give betoro the blowpipe incrustetioDS of antimony. 

III. COMPOUNDS OF CHLORINE, ETC. 

34. Halite oe Common Salt. 

Found in the waters of the Atlantic Ocean, from which it can be 
obtained by cvaporatitm, and in wells anJ springs at several points in 
the Triassic beds, e. g. in Oliatham, Oraugc and Eoekingbam. 

85. Cebakoyrite. 

In some of the gold ores of Scott's Hill, in Bnrke county, silver is found 
after roasting; a specimen, which I ha^ an opportunity to examine, 
makes it probable that tlie silver is present as chloride ot silver or ccrar- 
jryrite. 

IV. FLfORLNE COMPOUNDS. 

36. FLDOErrE- 

According to General Clinffman, fluorite occurs at Rrown Mountain, 
Bnrke connty, also in Watanga, and with l)ari>e below Marshal, Madison 
county. 

37. YrrttocKBrrE(?) 

A few minute deep violet bine spota were observed in assooiatioD witb 
pyrochlore, black tourmaline, orthoclase, quartz, etc. at Bay's Mica 
Mine, Hurricane Monntain, Tancey county. 
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y._OXY(iEN COMPOUNDS. 

1. oy.dfs. 

SS. Ol'tkitk. 

Cuprite or tlie red'oxide of copper oociirs in smiio ot tlic copper mines. 
ticar the surface. It is rarely found in Kniiiil crjstiils at Ciiiicn's Mine 
nnd npon native topper at tlu! Union Company Copper Mine, in Cibar- 
ru3 coanty. It lias also been obicrveJ iit C1o;j5'h Mine, Cliatluim county, 
at Silver Hill, at tlie Ll.irri3 Mine, in Person county, in Giikhvell county, 
and upon the gossan of tlie Warvhu": Mine, .lackson eoiinly. At tlie Mc- 
Ginn Mine, in Mecklenburg comity, and seventl of tlie (iiiiUord county 
■copper mines, cnprite in acieular and capillary etyelals (so-called eliak-o- 
tritehite) was formerly found in boantifnl epecinieu:?. 

39. iltLACOXITE. 

It is fonnd occasionally as a black coating or a powder associaled with 
cuprite at the McGinn Mine, and wiih xincblende, etf., sparingly at Sil- 

TOF Hill. 

40. CottUSDUM. 

Several varieties of tbia mincial have Dceu found in'^Nortb Carolina, 
It has lately been discovered near Franklin'', Macon county, where it 
oecnps in the most beaulilul varieties and in very large masses. Some 
are red and scmi-traneparont, in email Iragnionte even transparent, and 
form a fair ruby, other specimens of gray and reddish corundniri have 
disseminated through the mass the most beantifnlly colored aznre blue 
sapphire. Unfortunately the jiarricles of the red and the bine are too 
email to have any value as j;eins. The greater portion Is found in gran- 
ular or cleavable masse?, also In small crystals. A large mass ol dark 
blue conindiiin weighing nearly one hundred pounds, was found in the 
eprlng of 1847 three miles below Marshall, in Madison county, General 
Clinginan's attention having been called to it, he searched for more and 
obtaiued in the summer ot 1848 a second piece ot about half the size. 
It baa litely been found in Jackson county* and in Yancey,* and Bun- 
combe,* in small red and white grains with gold in linthertV rd, Mc- 
Dowell and Burke counties. A blueish variety, eonietimes in crystals, 
partly altered into margarite, oceni'S at Orowder's* and Clubb Monn- 
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tain, and s redilisli variety in Polk county ; it is OBEoeiated with cyanite in 
Wilkes connty. The granular variety, "Emery," has been foand at 
Orowder'a Mountain, and lately in the titaniforens iron oro belt, near 
Friendehip, in Guiltord county. 

41. Hematite. 

Ked oxide of iron or hematite is one 6t the most important iron ores of 
North Carolina. Tiie compact ore, eometimes more or lees mixed with . 
the specular variety, fonne large beds in Chatham county, at Evans' and 
Kelley's ore beds, Ore Hill,* etc. ; also, in Moore county,* twelve miles 
east of Carthage, and in Orange county, at Chapel Hill,* extending north- 
east towards Red Mountain. Foliated and micaceoiiB hematite occurs at 
Bnckhorn,* Ore Hill,* seven miles west ot' Loekville, in Chatham 
connty, Suow creek, Stokes* county, near Gudgor's, nine miles below 
Marshall, on the French Broad river, A very fine variety ot slaty hem- 
atite with crystals of magnetite is found at Cooke's Gap, Watauga county. 
Other localities are : Smith's river,* two miles east ol Morehead's factory, 
in Rockingham county ; a granular variety one mile east of Gaston ;* at 
House's mill, Cabarrus county ; at Hickory,* Catawba county,* in Lin- 
coln,* Gaston* and Mecklenburg counties, etc. The ochreous variety 
has been observed in Buncombe county,* tour to fivo miles west of Aahe- 
ville, at Valley Town* and on Feachtree creek, Cherokee county. 

42. MEHAccANrrE. 

Many of the titaniferous iron ores are mixtures of true raaguetite and 
menaccanite, others belong to this species and others again are really 
magnetites, in which a portion ot the iron is replaced by titanium. Our 
present knowledge ot these ores is too limited to put all the varieties, 
occurring in the State, with certainty at the plac9 where they belong. 
Those from the following localities, appear to belong under this head : 
Big Laurel, in Madison county, on Ivy, Yancey county. Crab Orchard, 
Cane Creek,* and Flat Rock, in Mitcliell county, Old Harris Mine, twelve 
miles southeast of Charlotte, south end of Crowder's Mountain, Tadkia 
river, near Patterson, in Caldwell county,* and the , neighborhood ot 
Raleigh. Tserite is frequent in the gold sands of Rutherford, Burke, and , 
KcDowell counties, etc. 



jvGoO'^lc 



. Gahnite, or Antoinolitc, is mentioned by General Ciingman as occur' 
ring ill Clcaveland county. 

44. Magnetite. 

This is the most Hbnndant and most valuable iron ope in North Caro- 
lina. It occurs iu small octahedrt;] crystals in the elates at Fisher's Peak* 
and Gbestnnt Mountain* in Surry countv, also at Bull's Head, in Alle 
j^hany eonnty, in qnartzose sand rock at Cooke's Gap,* Watauga euuntyr 
at Oapp's Hill, in Mecklenburg county, and Fisher Hill, in Guilford. 
It oecure in its granular variety, mixed with muscovitc, manganifemus' 
garnet, etc. at Buekliorn,* in Chatham county, aod mined with menacca^ 
nite and occasionally with corundum, in a suecession of beds, passing 
throngli the gneiseoid rocka of Davidson, Guilford, Forfythe and Rock- 
ingham couritiee*. There appear to be several isolated outcrops north- 
weat of this hand and betweeen it and the Dan river, and also ki Ran- 
dolph and Montgomery counties. A band of granular magnetite, free 
from titanic acid, mixed with actinolite, tremolite and a little epidote^ 
paesoB from near Danbury,* in Stokes county, and also front Surry eonnty, 
throngh Yadkin,* Forsythe, Davie, Lincoln, and Gaston counties.* It 
contains Bome of the most valuable ore beds. It is also found in large 
beds near Newton, in Catawba county,* also in Mecklenburg and Cabar- 
rus counties. Some very valuable ore bedu of crystalline magnetite occur 
in Mitchell county, the most extensive probably at Cranberry.* A bed 
©f, granular ore, similar to the ores of Surry county, is worked at tho 
uorth fork ot New river, near the mouth of Hilton creek,* in Ashe 
county. There are neveral otlier localities, from which I have seen mag- 
netite, but they are of less importance than those enumerated. 

45. CHBOMm:. 

, Occnrs ill the chrysolite beds, which form lenticular masses in tb« 
hornblende slates, etc, in minute octahedral crystals and granular 
masses near Franklin,* ia Macon nonnty, Webster, in Jackson county, 
MlDiQg creek,* near Hampton's, in Yancey county, iu small quantities 
near Bakersville,* Mitchell county, and on South Too river,* and on 
Rich Mountain,* Watauga county. Where it is found in abundance, it 
may be«ome a valuable ore, when it can be brought to markets A 
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small admixture of ehromite is found in tlie titaniteroiis magDetito belt 
of Guiitord, Rockingham, etc., counties. 

46. Chet80beeyl(?). 

Obeertred in greenish jello^r rliombic, striated crystals between mae- 
covite, at Jlafs Mica Mine, Hurricane Mountain, Tancey eonnty. 

47. RUTILE. 

In beaotifnl crystals at Crowder's and Clnbb Mountaioa, Gaston county; 
iilso granular at the same localities ; in acicular crystals, sometimds over 
one incli in length, near Beattie's Ford, Mecklenbnrp^ county ; io long 
crystals in quartz on a bill near Buckhom Fallsj* in Ohatbam county ; in 
needles in amethyst at the head of Honey creek, in Wilkes conntvj ftS 
observed by Mr. Cowles, of the Charlotte Mint, also in Mitchell county,* 
Batherford county, and Burke county. ' 

43. BttOOKITE. ' 

According to General Olingman and Frofesbor Shepard, found in the 
gold sands of Rutherford and Burke counties. 

4ft. PYKOi,csrrK. 

It is found near Murphy,* Cherokee county, then two miles north of 
Hickory, Catawba county, and with silver ores, at the McMakin Mine, 
Cabarrus county, also in fine crystalline niasses at Beck's ore bank, iliree 
miles from Ellison's ore bank, also near Danbury,* in '^tokcs county, and 
near Webster,* in Jackson county. No large deposits have yet been dis- 
covered in North Carolina. 

50. DigAPORE. * 

General Clingman observed this rare mineral associated with blue 
corundum from near Marshall, Madison county. I have not been able to 
distinguish it with certainty from any of the other corundum localities. 

51. GOBTHITE AND LlHOmTE. 

I put these two species of hydrated seequioxide of iron together, as I 
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h&ve had no time yet to examine the various Bpecimene, in the muBeiiin, 
in order to ascertain to wliicli the; belong. Largo beds of lijdrated 
sesquioxide of iron are tbund at Ore HiH,* in Chatham county, on the 
High SboaU,* in Gaston county, in Lincoln and Catawba connties, and 
near Murphy,* in Cherokee county. Brown hematites accompany in 
small qnantities many of the magnetite and hematite beds, and form tlie 
upper part oi many oi the gold and copper mines ; they are often the 
result oi the alteration of siderite and pyrite, and show frequently the 
form of the original mineral, for instance, at Conrad Hill, iu Davidson 
coanty, Oabarrna county, Guilford county, Gaston county, etc. 

m. Fbiloui£la.mx. 

It U often an aesociate of gold and iron ores in coatings of the quartz 
at Scot's Hill, Burke connty, together with pyrolueite at Beck's ore bank, 
on the High Shoals, Gaston county, and in botryoidal niassoB in a %'ein, 
said to be four feet wide, near Lenoir, in Caldwell county,* and in 
Chatham.* In Gaston connty, at the Long Creek Mine, on Cross Moun- 
tain, Ormond Ore Bank, etc., a variety occurs, which contains a small 
quantity of cobalt and nicke). 

53. "Wad. 

There is often sn imperceptible change from pyrolnsite into psilome- 
lano and vad, that without analysis it is often dittiiult to knuw to which 
a specimen may belong. The earthy varieties are generally called wad. 
A brownish, black earthy wad occurs near Murphy,* Cher<ikce county, 
also near Franklin,* in Macon county, and Webster,* in Jackson county. 

64. SsNABMOHTrrR OB TiLKNTIHrrB. 

The incmstation of the native antimony of Burke county, which does 
not ahow any crystalline planes, belongs to either one ur the other of 
these species. 

55. BisuiTE. 

An earthy greenish yellow and straw yellow mineral has been observed 
at the King's Monntsin Mine and the Asbury vein, in Gaston county. It 
is probably Btsmite. 
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60. MOLYBDITE. 



Found nsEociated with iiiolybdeiiite as a yellow earth; powder, near 
Pioneer Mills, Cabarrus county. 

57. QUAETZ. 

As a constituent of most of the rocks of Nortli Carolina and the 
gangae ot almost every Vein, it occurs nearly cvcrj'where throngbont the 
State. SevernI of its varieties are qnite interestini;. tiood spiecimens of 
Hock crystal Imve been found in Rutherford county,* also near Hickory,* 
in Caldwell connty, near Morganton, in Bnrke county, Alexander connty,* 
Monntain Mine,* in Clcaveland county, at Hampton's,* Mining creek, 
Yancey county, Stokesburg,* in Stokes county, Rich Monntain, head ot 
Covo creek, in Guilford and Wilkes counties; Jiadiated quartz occurs at 
Dilaliay's Gold Mtne,* in Person cnunly; very fine crystals and cliisterB 
of crystals of Amethyst of good viulet and pink, but mostly of a dark 
smoky colut, at Bandleman's, Lincoln county, also at the load mine, in 
Alexander county,* at Hickory,* in Catawba, and in Rutherford, Chat- 
ham* and Wake* counties ;* amethyst, with inclosed rutile, at the head 
ot Honey creek, in Wilkea county. I have found lioae qvartz near Con- 
cord, in Cabarrus connty ; Smohj quarts ie fonnd tbree miles from Tay- 
lorsville,* in Alexander connty, and at the month of Beaver Dam creek ; 
Milky quarts, at the furks of the Laurel, Madison county, and at War 
Hill,* iiurry county; Opalescent q-uarts, at Dan river, in Stokes county; 
Quarts peeudomorphoHg. atter Citlcite, both crystallized and fibrous, is 
found two or three miles iiortliwcst of Rutheifiirdton, in Rutherford county, 
the tragment often containing water inclosed. Similar psendomurphs 
occur in Alexander county.* C/ialcedovg has been found at Franklin,* 
in Macon county, in Jacknon county, near Webster,* At Hampton's,* 
Mining creek, in Yancey county, and at Martin's lime quarries,* in Stokes 
county. Jlornstone h found at the same localiry ;* also, near Asheville, 
in Buncombe county, and in Madison county. Itaeolumite or flexible 
sandstone iorms a stratum in the quartzito at Linville,* Bnrke connty, 
Sauratown Mountains,* in Stokes county, and Bending Rock Mountain,* 
in Wilkes county. Fossil wood is abundant near Gcrmanton,* in Stokes 
county, near Check's ci-eek,* in Montgomery county, and in the marl beds 
near GoIdsb(,ro',* and in Johnston* county, etc. 
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58. Opal. 

2. Ternary Oxygen Co7n}>oiindti. 

1. ■^illcatuK. A. AnltytJroiu ■SilteateK. 

59. EXSTATITE. 

In co.irseIy granular masses with elirysoiite, at WobBter, Jackaon county, 
also i» small cryetallioe particles, disseiniDatcd tUrough chrysolite, at 
Hampton's, Mining Creek, Yancey county, and two and a half miles south 
of BakersvilJe, in Mitchell comity. 

60. I'yuoxkne. 

Blaitk and brownish black, cleaveable masses, with magnetite, at Cran- 
berry,* Mitchell connty ; green coccolitc, in calcitc, two or three miles 
from the inoutli ot Bear creek*, and in marble, at Walnnt creek,* one 
mile i'rom French Broad river, Madison connty. 

61. AMrniBOLB. 

Ampbibole is represented in Xorth Carolina by numerous varieties. 
We find white and gray tremoUte, associated with talc, at Marble creek* 
and Mnrphy,* Cherokee connty, also on the Tennessee creek,* Jackson 
county, in talc and chrysolite, at Webster,* Jackson county, the White- 
side Moiiutaiiis,* Sngartown,* eight and a halt miles trom Franklin, Ma- 
con connty, two and a half miles Bonth ol Bakersvillc.* in Mitchell 
county, and at Hampton's, Mining Creek*, Yancey county, on Toe river,* 
gap ut Black Mountain, and the southeast slope of the Three-top Moun- 
tain,* in Aebc county ; grey and brownish grammaiite occurs near the 
TonuessGc creek* ; actinoUte has been observed at Shooting creek,* Clay 
connty, Swannanoa river,* nnar Asheville, and with chrysolite at Web- 
ster,* Jackson eininty, Hampton's, Mining ("reek,* in Yancey connty, two 
and a half miles sontb of Bakersville,* Mitchell county, in talcose rocks, 
near Tennessee creek,* on the cast lork of Tuckasege, one and a halt 
miles frum its tnuiith, Rich Mountain,* Watauga, Franklin,* in Macon 
connty, at Bolejack's Limestone Quarry,* in Stokes connty, at Kogere' 
Ore Bank,* near Danbnry, in Stokes county, and Ellison's in Gaston 
county. A^atos has been tound at Webster,* on Sngartown creek,* near 
Franklin, at the Nantchaleh river,* in Macon eoonty, the Brushy Monn 
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tains, in Wilkea coiiDty, at Hampton's,* Mining Creek, in Yanoey conntj", 
Buchanan's* and Cano Creek," near Biikereville. in Miteliclt county. 
Black and greenish hlack kornUende is abundant throiiglioiit tlio Stato in 
the hornblonke slates, honiblendu rock, i^ycnite and dloritc. It bas been 
found in rather large cleavage pieces, twenty-three miles below Franklin,* 
on the Swannanoa river, '^ near Aahevillo, at the Culluwliee* and Savan- 
nah Mines,* in Jackson comity, at Jarrctt's,* on the Nantchalch, at Pole- 
cat creek, and near Greensboro', in (luill'urd county. 

62. Beryl. 

In six-fiided prininB, sometimes donbly terminated, from about hall an 
inch to four inches in thickness, and trom one to six inches in length. 
Their color is yellowiish and blnciah green, small pieces of the latter color 
are sometimes transparent, and might bo cut tor gems (aquamarine ;) asso- 
ciated with orthoclase, muscovite, tourmaline, etc. at Ray's Mine,* on 
Hurricane Mountain, Yancey county ; one impcrfert yellowish green 
crystal, of about ono and a half incites in length, has been found at 
Buchanan's* Mica Mine, three and a half miles east of Bakeraville, in 
Mitchell county ; one blueisb green crystal, implanted in quartz, has been 
found At Captain Mills' gold mtne,* in Burke county. 

63. CHKYSOLrrE. 

This is one of the most interesting ininerals of Kurtb Carolina, where 
it forms large beds between the hornblende and granitic rocks. It is gen- 
erally oi a yellowish green color, but also greenish white, grey and 
brownish green, mostly finely granular, rarely foliated, occasionally in 
larger grains. Associated wish chroinite, enstatite, actinoiile, tremolite, 
asbestos, talc, chromite, and rarely with corundum, near Franklin,* Ma- 
con county, Webster,* in Jackson county, Hampton's,* Mining Creek, in 
Yancey county, two and a half miles south of Bakcr6ville,*.in Mitchell 
county, Shooting Creek*, Clay county. South Toe River,* seven inilee 
from BnrnsTille, and at Rich Mountain, Watauga* county. 



Widely distributed through the State, and a constant constituent ol inaijy 
otthe mica and hornblende slates, in which it occurs in minute dodecaht^ 
dral and tiapezohedral crystals of a brownish or brownish red color ; it 
»lio occurs in many of the taleosc and ohioritic slates ; lara;cr tnme^ohedrai 
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crystals of a brnwnisli red color are freqnenlly met witli in the mic» 
mines of Mitelietl* and Yaiic y* cuiititiea ; inipurfuct tludecalicdral crys- 
tals at Weaver's*, Jennnt-tuwii, RutliiTturd cmnly, and in taleoee slate, 
in Rockingham* and Cherokee* connties. The most beautiful and perfect 
crystals are large trapezohedra, of a brownish red color, from Hnrke, Cald- 
well and Catawba* connties. Some of ihese are trauEparent and, when 
cut, show a peculiar play of colors. Large crystals and crystalline masses 
of a reddish brown garnet, arc found near Franklin,* Macon connty, and 
iWi Toe river. Mitchell connty. I'yrope, of good color, liaR been observed 
in the sands troin gi>ld washings in Dnrke* and McDowell comities. The 
massive mayanese garnet is abnndant at JeaTieatowii,* Kutherlord county, 
at Buckhorn,* Chatliam coiintr, near Moure's* Mills, Stokes county, near 
Gold Hill, in Cab.irrns county, near Brevard's Forge, one and a half miles 
from the Vesuvius Furnace,* and netr Macpclah Church, Lincoln county, 
near High Shoals, Gaston connty, and near Madison,* Rockingham 
comity. 

65. ZlKCOH. 

Abundant with the gold sands of Burke,* McDowell,* Rutherford, 
Caldwell,* Mecklenburg, and other counties, in very minnte yellowish 
brown and brownish white, sometimes amethystine, pink and blue crystals 
■with many planes ; large greyish brown crystals of zircons are found so 
abundant on the south side of the Blue Ridge, near Green river,* that 
General Clingman easily obtained, in a few weeks, in 1809, one thonsaud 
pounds ol crystals. It is rarely tonnd associated with chryaoberyl,*at 
Bay's Mire, Hurricane Mountain, Yancey connty. 

66. VEBuTiANrrK. 

A mineral, resembling vesilvianite, occurs in brownish green indistinct 
crystalline masses, intermixed with quartz, and aspociated with reddish 
brown garnet, in Macon county. 

67. EptDOTE. 

Epidote ia found abundantly in Korth Carolina, although fine crystals 
are exceedingly rare. The finest specimen, which I have seen, is a crystal, 
iv my cabinet, from the gold washings of Rutherford county ; it is 
fltrongly pleochroic, like the so-called " Puschkinite," from the anriferons 
qanda of Katharincberg, in thcFml Mountains. Yellowish and brownish 
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green cryetalline masses, somettinaa with iadietiDct crystals, have been 
found near While's Mill,* G^ton county, and near Franklin, Macon 
uonnty. Epidote of olive green or greyish and brownish green color 
occurs massive as a frequent admixture of hornblende plate, or diorite, 
eotnotiines forming pure masses of epidosite. It has been met with in 
many of the magnetic iron ore beds. 

68. ZoisiteO) 

About half a mile southwest of Silver Hill. About twenty-one years 
Ago a greyish white toliated and columnar mineral was found, when 
eearching for the continuation of the vein, which had the appearance ot 
zoieitc. No further examination was made, and there is now probably 
no specimen preserved. 

69. Fai.oQOPms. 

Small brownish scales of it have been tbund in the granular limestone 
oi Bolejaek's quarry,* near Gcrmanton, and at Martin's quary* on Snow 
creek, Stokes county, on Walnut creek,* one mile from the French Broad 
river, on Valley river, in Cherokee county, and at (Fudge Poaison's,* near 
the Yadkin river. 

70. BiOTITB. 

Biotite is a constituent of many of the granites, gneisses and mi«a- 
schists of North Carolina. It is found only in fmall black or brownish 
black plates or Bcales. The localities are too numerous fur mentioning 
any particular one, as no fine specimens have as yet been observed. 

71. Muscovite. 

The mica of the gneiss and micaschist is mostly mnscovite, hence it is 
one of the commonest minerals ot North Carolina. In a few localities it 
is found in beautiful crystals, tor instance, with magnetite, at Bnekhorn,* 
in Chatham county, with quartz, at Hickory,* Catawba county, and with 
pyrite, in Stokes county. Hioce the year 1867, it has been mined in 
many places and has been obtained in lai^ plates, at limes over three 
feet in diameter, generally of a brownish color, or in crystalline masses 
or small crystals, associated with grey granular quartz, orthoclase, etc., in 
several localities in Mitchell,* Tancey*, Burke, Caldwell, Catawba, Lin- 
coln and Cleftveiand counties. 

10 . 
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72. Lei-idolite. 

Tliis mineral is mentioned by KmmonB as occurring in the granites ol 
Gaston, Lincoln and Catawba conntiee. There is a pink colored, some- 
what scaly mineral found associated witti orthoclaee, etc., at Itay's Mine,* 
on Hurricane Mountain, Yancey county, whicli may be lopidolitc. It 
liaa not yet been analyzed. 

73. LaBKADOKlTE. 

It has been found in grey granular cleavable masses, but only at a few 
localities. Near the road, six miles north of Burnsville,^ it is aseociated 
witli mica, garnet, etc., as one of the constitaents ot a stratified rock ; it 
occurs in diorito, near the Tuckasegee ford,* half a mile from the Catawba 
river, on the road to Charlotte, also at Shiloh church,* in Person county. 
The latt«r locality furnishes specimens, which show elightiy the play of 
blueish colors. 

74, Ai.nn-K, 

Small white granular cleavable, also compact masses have been fonnd 
at the Steel Mine, Montgomery county, aseociated with prochlorite, blende, 
galenite, gold, etc. Some of the granite rocks, three miles west of Leae- 
burg,* Caswell county, contain small grains of a triclinic feldspar, which 
may bo albite. It is a rare mineral in Korth Carolina. 

75. Okthoclase. 

This is the most widely distributed raincruls in thu State, forming ao 
essential constituent ot all the granite, gneiss, etc. It is found in beau- 
tiful crystals in a band of porphyritic granite, near Salisbury,* Bowsn 
county, the High Shoals, White's Mill,* in Gaston county, and on Hitch- 
cock creek,* and elsewhere in Richmond county, also in the "Chesterlite"' 
form at Silver Hill, associated with pyromorphite and quartz. Large 
lamellar masses of a white, groyish or reddish color, occur at Ray's Miae,* 
Yancey county, at Flat Hock,* BJaloek's,* and near Bakersvilie,* itv 
Mitchell county, also in Caldwell* county, at Hampton's,* Mining Creek, 
near Bumsvillc, Sugartown* Turnpike, ten miles from Franklin and the- 
Whiteside* Mountains, and on French Broad river, in Madison county. 
The peculiar compact variety of orthoclase, which is spotted witit 
liydrated eesquioxido of manganese, the so-called "leoparditCj" is found 
near Charlotte, Mecklenburg* county, and also lo Oaiton county. 
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70. ToUEMAI.INE, 

TIic tonrmalineE', fonnd in many localities in North CaroHiia, are mostly 
tlie black varieties. Crystals of from one to two inehcB in size, have been 
fonnd near Mountain Mine,* Cleaveland county, at Hanging Dog ureck,* 
in Cherokee, in Kntherford eonnty, Mecklenburg county. In slcndor 
black crystals, often radiating, and of needle-like shape, irequcntly flat- 
tened between the plates of muecovite; it is found at Ray's Mine,* near 
Burnsville, where also a greenish and yellowish green, fibrous and finely 
columnar variety occurs. It is treqnently and in large masses associated 
with the conindnm of Franklin, in Macon county. A largo ontcrop of 
fibrous and granular tourmsline, with quartz, is found about two hundred 
yards northeast of the Ellison Mine,* on the High Shoal property, in 
Gaston county, and a peculiar finely striated variety, with quartz, at Clubb 
Mountain; siuiilnr finely fibrous wood-like masses occur at Leasbnrg,* 
Caswell county, and in Wake.* It has also been observed in the gold 
sands from Burke* eo.unty. Tourmaline roek and slate has been noticed 
at Kernersville,* Guilford county, at Bee Rock,* head of Turkey creek, 
in McDowell county, and at Jcanstown,* Rutherford county. 

77. Cv.\XITE. 

This is one of the chdracteristic accessories in many ot the mica and 
hornblende scliists of Macon,* Yancey.* Mitchell,* Caldwell,* Catawba,* 
Gaston* and other counties, and is generally of a greyish white or grey 
color, and in imperfect c'lystals, I ine crystals occur at Clubb Mountain ; 
coarsely bladed masses of a bine and greenish blue color at Swannanoa 
Gap,* also near Ray's Mica Mine,* Yancey county ; in Wilkes* eonnty, 
in Stokes county,* six miles east ot Danbury, at Davidson College,* in 
Mecklenburg county, at Crowder's Mountain,* in Gaaton county. A 
greyish white, radiating cyanito ix found at Ararat river,* four miles south- 
east of Mount Airy, in Burry county, and a white cyanite at the foot of 
Barnett'n Mountain,* in Person county. 

78. Topaz. 

Topaz is reported as occnrring at Crowder's Mountain, but it is very 
doubtful ; crystals from there, which were considered topaz, were cyanite. 
The variety, pycniie, occurs in finely columnar aggrei^ations of a yel- 
hiwish and brownish yellow color, associated with garnets, near White's 
Mill,* Gaston county. 
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General Clingman mentions a very bandBorae cryelal of this rare min- 
eral from the gold mine of the lato Morril Mills, in the eastern part of 
Polk eonnfy. 

80. TiTAKITE. 

General Clingman mentions titanite, or ephcne, as occurring in Ban- 
eombe conntj. I have observed it at Morganton Springe* in minute 
brown crystalE, In hornblende slate and in granito at White's Mills,* in 
Qaeton county, and at Rogers' Ore Bank, near Banbury, in Stokes connty. 
To this species probably belong two of Prot. Sliepard's very doubtful 
species, the XatithHane, from Green river, in Henderson county, and the 
Pyromdane, from the gold washings ot McDowell county. 

81. Stacroliti!. 

Yeiy large, brownish red crystals, from two and a half to three inche» 
Id length, and one to one and a half inches wide, single individuals as 
well as twins, at the Parkur Mine,* in Gherokeo coantT- There are 
many other localities in Cherokee and Macon counties, where it occnra 
abundantly in argillaceous and talcose elates. 

B. Hydrmis Silicates. 

82. Chktsocolt.a, 

Inferior specimens, generally mucti mixed with other copper orfte,have 
been observed at the copper mines, for instance, at the Gardner Hill and 
Oambridge Mines, in Guilford county, the Pioneer Mills, in Caharrus 
county, the Hopewell,* in Mecklenburg connty, the Clegg's* Mine, in 
Chatham eonntf , the Gap Creek Mine,* in Watauga, and many others. 

83. Calamine. 

The only specimen of calamine, which I have otiBerved, came from 
Silver Hill, Davidssn county, where it occurs sparingly as at> incrustation 
of fibrous and radiating Btmctnre upon argentiferods galenite. 
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S4. Talc. 



Foliated talc, of a white or greenish wiiite color, is found in many of 
the chrysolite beds, west ot the Blue Ridge, nt Shooting Creek,* C!»y 
county, Franklin,* Macon county, Webster,* Jackson county, Hamp- 
ton's,* Mining Creek, Yancey connty, Bakersville,* Mitchell county, and 
other localities ;* in sheets of three quarters to one inch in thickness and 
of a somewhat cohimnar struetnre, near Pilot Mountain, Siiiry connty ; 
fibrons talc, with silky Instre, and <if a whi'o or green color, also com- 
pact, crj'stallinc white talc, with a splintery striictiiro on Valley river,* 
Cherokee connty, and also in Macon* conniy. Talc slate and coarse soap- 
stone is found in many localities throughout the State. 

85. PvKOPnYLLlTB!. 

In white, yellowish, greenish and brownish white, stellftte aggr^ations,, 
fibrons and radiated masses at Cotton Stone Monntaro,* Montgomery 
connty. Pilot Knob,* Randolph county, Hillshoro',* Orange eountyy 
Crowder'e* and Chibb Mountains, in Gaston county, and on Linville 
Mountain,* McDowell county. Tho slnty variety forrr»a large beds of" 
yellowish white cr greenish color in Chathftm* and Moore* counties. 

86. Stilpnomelahe (Q 

A mineral, similai to Stilpnomelane has been ibnnd in compact 
fp^enish black masses at the Cosby Mine, Cabarrus connty, 

87. Glacconite. 

The grwen grains. li>rmiug i)ne of (he cimctitnents of tho many so- 
pfllled marl beds, in the eastern part «f the StHte, aregUuconite. 

88. Sebfbhtink. 

Tlie massive are found in many localities. Tho best appears to come 
from the neighborhood of Pattereon, Caldwell connty. It has a dark, 
arreenish black color, and contains fine veins of the yellowish greet) 
tibruus and silky c/irywt'/t, Hiid admits ot a fine polish ; greenisiK grey 
massive serpentine, also with seams of greenish and greyish white chryso- 
ttle is found at the Baker Mine, in Caldwell county, at which plaee>is 
also found the variety pierolite. Dark green serpentine has been 
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observed in tlio neiglibirlood oC Aslievillo,* in Forsjtlie,* and Wake 
coiintiee. A grcviBh or yellowish green serpentine occurs in tlie chryso- 
lite beds of Macon,* Jackson,* Yancey,* Mitcliell* and otlierconnties ; it 
resnlts from the decomposition of tiie clirysolitc. 

Sf. Dkweylitk. 

This mineral i^ tnund in all the chrysolite beds ot the Western conntiee, 
in which yellowish and grccni^^h inasseEi, in their veins or scams, thron^h 
the decomposed rocks. 

00. Kaolisite. 

Snow white kaoline is fonnd as the result of the decomposition of 
orthoclaso at Blatocka Mica Minc,^^ near Toe river, also near Bakeraville.* 
in Mitchell county ; in small quantities at Ray's Mine,* in Yancey connty; 
good qualities are touiid six or seven miles from Newton,* Catawba 
county, also in Lincoln, Burke,* Mticon and other counties. Clai/ fcr 
iirebrii'ks ana CHrihonwnrc in inany localities throughout the State. 

91. DAMOrRlTB. 

Very fine white and yellowish white pearly scales are fannd with the 
eyanite at Crowder's Muiintain, which are probably damourite. 

92. Pesixitk. 

The variety Kacmmererite, in violet and peach-blossom red scales, i» 
associated with chrornite at Franklin, Webster,* Hampton's,* Mining 
Creek, Rich Mountain,* Watanj^a county, etc. ; three-sided and six-sided 
plated crystals of ;i dark, greenish and purplish color, associated with 
talc, etc., in the chrysolite beds at tho same localities;* also, at Bakers- 
vilie,* Mitchell county, 

93. Pnociri.ORiTK (>si) CHix)Rn'E.) 

Fine grained scaly proehlorite, of a diirk, greoa color; is fonnd asso- 
ciated with an albitic rock, from the alteration of which it has resulted, 
■at the Steele Mine, Montgomery county ; toliated chlorite is a frequent 
:associato of the other species in the Western chrysolite beds ; chlorite in 
tscales and scaly aggregations is found in many ot the gold and ccpper 
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iiilucs in the State, and cliloritic slate at many localities ilironglmot tlie^ 
vhole tilatc belt. 

81, Con rxilO 1*11 ILITli. 

Probably tbe greater portiun of tbe dark green fnIiatcJ iiiiiieriil, wliiclii 
15 assuciated with tlie eunindiiin, from Madison, Macon and Biineombc 
connticB, belong to tliesc epcoies. 

(These greenish, ehloritic minerals, fonnd in the State, viz : PonDinitCT 
Bipidulite, Prochlorito, Conmdopiiiiite, etc., require fuller investigation, 
before in sll cat^es llieir true diameter and place in the syetem can ba 
decided.) 

95 CHLoRn'om(?) 

Small scales of a greenish black mineral arc disseminated tlimugFr 
the elaty pyropliyllitc. trom Evans' Mill,* in Chatliam county, wlii«{> 
Appear to belong to this species, 

9fi, MAROAErrE. ■ ■ 

In small foliated masses of silver white color and pearly laelre, e©me of 
the folia showing planes of crystals, associated with the corundimi at 
C'oruiidnm Hill,* near Franklin, also about oigbt miles from Franklin, 
with pink corundum. It has also been observed with the blue corundum 
from Madison eonnty. In small scaly aggregations, with the corundum 
of Crowdor's* and Ciubb Mountains, where it also occurs ci^ptocrystal- 
line and in peeudomorphs after corundum. 

2. Cobimbates, Mc. 

97, PtRocKl-ORK:. 

Microscopic brownish yellow or honey yellow grains and Crystals, whic!f 
appear to be octahedra^ with dodecabedral planes, arc associated with 
orthoclasc, tonrinaline, etc., at liay^s Miea Mine,^ on ^iurricuneStotiD'- 
■ lain, Yancey county* 

98. CoLUilBlTfi* 

This mineral also occurs ait Riy's Mica Mine* iw imperfect crystals' 
and grains, associated with garnet. Iieryl, etc., in orthoelaso and r 



jvCoc^lc 



vite. The few cryetals, whirtb hsve been fnand, were not perfect enotig-h 
for measniement, lint tlieir appeariiixe iiid ai^^ni-i.kiiini li^vu vcr_\ iittio 
duiibt that they are cururiihite. Gciii^ral < luiffriinii n-p<>rrt< ihie mineral a» 
being fiiund in the eoil nf several l-ciliiies, 

'J9. YTTKOTANriLrris. 

According to General Clingman, grains of thie mineral have been 
Btind in several localitiee. 

100, Samarbkite. 

(jrains ot it have been obacrveiJ in several cuiiruief, at> stated by Gen. 
Cling man. 

101. RtmiERFORDITB, 

In crjBtals and grains, associated with nitilc, brookitc, zircon, mona< 
zite, etc., in the guld mines ot Giitherlord and Bnrkeeoiinties. 

3. J'hmphates, Arsenaiet, Mc, 

102. Xrmotiue. 

In minnte crystals, in the sands, from gold wasliings in McDowell^ 
Bnrke and Ratherford counties. 

103. Apatitb. 

This is a rather rare mineral in this State. I have ooecrved it in 
imperfect crystals of a greyish and reddish green color in orthoclaae, etc., 
«t Ray's Mine,* Hurricane Mountain, Yancey comity, and in small grann- 
lar patches of a greenish color, in granite, toiind three miles sonth of Uio 
BUifl Ridge,* sixteen to Bcvcnteen miles trom Jefferson, on the road to 
Wilkeeboro'. 

104, PtEOMoaFHWE. 

This is one of the most beautiful tninerals found tii North Carolina, 
and formerly has been quite abundant at the Silver Hilt Mine, which 
furnished very handsome specimens ot hcxagobal pHsniB and crystalline 
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ArPBNDIX. 81 

tipgregntionB ot different shades from colorloBs almost fo blacfc, also honey 
snd WAX yellow, green, brown, etc.; less abundant, and njoetly ol a yel 
lowish green color, it ie found at Silver Valley, Davidson county. In 
greeo and yellowieh green crystals, at the Troutman and McMakin Mines, 
in Cabarrns county; alao, at the Stewart Mine, in Union county, and in 
minute green crystals in the gold veins of the Baker* and MiUer* Uioe*, 
Caldwell connty. 

10$. MONAZITE. 

It has been reported from the gold sande of Kuthcrford, Bnrke and 
McDowell eonnties ; also, from the neighborhood ot Orowder's Moan- 
tain. The only localities, Irom which I have seen it. are Todd's Branch, 
in Mecklenburg county, where it baa been found in aeaociation with 
diamond, zircon, etc., and Col. Mills' Gold Mine, in Bnrke connty. 

100. Oliveottk. 

'Minnte green crystals and brownish green fibroas masses, associated 
with tetrahedritc, scorodite. etc., at George Lndwick's Mine, in Cabarrns 
county, appears to belong to this species. 

107. PSKUDOKALACHITB. 

In reniform and fibrous masses, ot a daik emerald green color, at the 
McGinn and Wilson Mines, in Mecklonbtirg county, Cullen's Mine, in 
Cabarrus connty, Fisher Hill Mine, in Guilford, at Clegg's Mine,* in 
Chatham connty, and about one mile from the Soapstone Qnarry, in 
Moore connty ;* aleo, at the Peiach Bottom Mine,* in Alleghany connty, 

lOS. Lazulitb. 

In dark blue crystals and crystalline masses, in quartz, and associated 
with cyanite and margarite at Crowder's and Clubb's Mountains, in 
Gaston county ; also, in quartz, and very little margarite, at Coffee Gap, 
in the Sanratown Mountains, Stokes connty. 

109. ScOKOrm;, 

In small leekpreen and yellowish p;reeii crvstaU, assofiiteri M-itli tr.fra- 
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OS Ari'EMDH. 

110, 'W'avki.lite, 

Globular and li e id i spherical aggregations of wiiitc and grcyisli whito 
wavcllite, asBociatcd with silver, galenite, pjrite, etc., are rarely met with 
at Silver Hill, Davidson county, 

in. PlIAUJIACOiilDERITE. 

Exceedingly minute crygfals of this mineral, of a brownish green color, 
are associated with the scorodite ot George Ludwick's Mine, CabarntB 
county. 

112. Dul-SKKFTl!;. 

It IS rarely met with in greyish green tufts o( silliy luatre, with the so- 
called "black band'" iron at Kgypt, Ohathiini county. 

lis. TuuBKKKrrK. 

General Clingman reporta fruuitu (Torbcnilc ur Antiiiiilcl)(;) from 
Mitchell county, und other places. 



Crystalline crusts on mica slate at Nantehalch river,* in Cherokee 
foiiuty. 

5. Tungatates. Molybdaies, Etc. 

115. WOLFBAMITE. 

In laminated mas6e» with cnprcseheelite and sheelite at the Cosby 
Mine,* and with barite, at the Flowe Mine, both in Cabarrns county ; 
also, according to General Clingman, frequent in Bnthcrford and Burke 
coQOtiee. 

116. Beoubic Tdrgbtate of Limb. 

AsBociated with wolframite, in bsrite, at the Flowe Mine, in Cabarrns 
county, in small crystals and laminated masses of a yellowish and greyish 
volor. 
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117. ScnEBLITE. 

Orange colorod quadratic octftliedra are found at the Flowo Mine ; yel- 
lowish brown aud greyish, imperfect crystalline mtisses at the Cosby 
MiuG, also at the Cullcn'a Mine, Cabarnis connty, in rounded grannlar 
patcliea ot a groyish yellow color, with anrifcroiis pjrite in quartz. 

118, CuPE09CHEEI,ITE. 

This mineral was ^rst obiicrvod and distinguished by tne at the Cosby 
Mine, Cabarrus county, where it occurs in pulverulent masses ot a pie- 
taectiio-green color, with eheelite and wolfram. 

119. Stolzitk. 

A tew small quadratic octahedra of a blncisb grey color and one greyish 
yellow, somewhat barrel-shaped crystal ot tliis very rare mineral has 
been found in one specimen of qiiariz, associated with brown zincblende, 
at Silver Hill, Davidson county. 

0. Sid^kates, Chromatcs, htc. 

120. Bakite. 

In small white tabular crystals, with pyroniorphite and manganese ores 
at the McMakin Mine, Cabarrus county. Tlie laminated and coarsely 
granular white variety at tlie Cosby Mine* and orchard vein, in Cabarrus 
county ; a vein of the coarsely laminated, greyish white barite, at the 
Latta Mine,* noar Hillshoro', Orange county. It.occurs coarsely granu- 
lar, and has the appearance of white marble, at Colonel Walknp's,* Union 
county. A vein of very white compact and granular barite of from sevei. 
to eight feet in width, has been found at Crowder's Mountain ; west of 
the Blue Eidge, a vein of eight feet in width, of the white granular 
variety, exists at Chandler^',* nine miles below Marshall, in Madison 
county, whore it is white and greyish white, and of a granular stmctnrc, 
with small patches of laminated barite, and again on Elkin creek,* 
Wilkes county. 

121. ABOLEsrrE. 

In small tabnlar rhombic prisms, with vury few ndditional planes in 
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the brown granulftr zincMende of Silver Hill, Davidson ; also, according 
to General Clingman, at the Baker Mine, in Caldwell county. 

122. Cboooitb. 

I have 'obeerved this rare animal in small cavities of eaccliaroidal qnartz, 
Irom Nash county, associated with gold and small gnantities of galeaite 
Id very ininnte dark hyacinth red crystals. 

133. MEiJurrRBiTE. 

As the result of tho decomposition of pynte, disseminated through 
many of the mica slates, etc., ot liutherford, Cleaveland and other 
counties, melanterite or copperas is formed, but no good crystallized speci- 
mens have come to my notice. 

124. GosLAErrB. 

In the water of the Silver Hill Mine, also in fine fibrons crystalline 
masses, tbrmerly at the McMakin Mine, Cabarrus county. 

125. CnALCAurniTE, 

Very fine crystals, granular and fibrous crystalline masses ot sulphate 
of copper, were foimerly obtained from the upper works of the Silver 
Hill Mine, principally at the sixty feet level. 



I have once seen a beautiful epccinien of fibrous, silky alsnogen of the 
western counties, but could not learn the exact locality, from which it 
came. It is found abundantly associated with melanterite, in Kutherford, 
Cleaveland and other counties, but not in good specimens ; also in Iredell 
county and in Catawba.* 

127. Jabosite. 

The irapuro variety generally called " Misy," has been observed in 
association with galenitc and pyrite, at Flint Knob.* 

128. MoNTANlTK. 

This very rare telluratc of bismnth has been found with tctradymite at 
X)avid Beck's Mine, in Davidson connty, and at Captain Milts' Mine, in 
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Burke conntj. The yellow oxide of bismuth, observed by Dp. Aehnry, 
at the Asbury vein, in Qaston county, may belong to this epecies. 

7. Carbonates. 

129. Calcite. 

I have not Been ftny crystallized calcito from thie State. It occnrs 
coarsely granalar in a vein at Hoover's Mine, about six miles trom Silver 
Hill, at Moore's Mine, ton miles eontheast ot Tjexington, and rarely at 
Silver Hill, and the Steele Mine, Montgomery connty. Small qnantitics 
of granular calcite were found in dicing a well at Morrisville,* Wako 
■coiiitty. The granular varieties, which constitute marble, are sometimes 
found associated with the compact varieties of limestone in the band, 
which passes throngli North Carolina, Irom Stokes connty, through Ca- 
tawba, Lincoln and Oaston connties, so, for instance, at tho quarries of 
Martin* on Snow creek, Bolejack,* near Germanton, Pfaff, in For- 
eythe. Hooper* in Catawba and Stowe* in Lincoln counties, and in the 
Eocene limestone of Kew Hanover eounty. A veined grey and white 
marble is found at Powell's Qaarry, near Catflwlaa Station. Very beau- 
tiful varieties ot white, pink and grey marble are Jound abnndantly at 
the Kantabaleh river,* Marble creek,* Valley river* and other places in 
Cherokee oonnty. A band ot compact limestone, sometimes finely granu- 
lar is found at Turkey Cove,* and Oedar Cove,* in McDowell connty, 
also in Transylvania* and Henderson* couutiee. It is also found in small 
seams and crystalline grains, replacing in part the orthoclase ol a massive 
granitoid gneiss in Harnett county. 

130. Dolomite. 

Granular dolomite ot a greyish white color, resembling marble, is found 
on Vallej river,* ten miles from Murphy, Cherokee county. 

131. Maonssitb. 

The lamellar white and greyiih variety, from which distinct cleavage 
crystals can be obtained, is found at McMakin's Mine,* Cabarrus connty ; 
also, with chrysolite at Webster,* Jackson county, and Hampton's,* 
Mining Creek,* Yancey county. At the latter locality ia also found the 
white compact, and at Webster,* the white earthy and pnlvcrnlent 
variety. 
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132. SlDEKITB, 

III tine I'liombulicdrat crystal^ fitniicrlj Ht tlio McCiillocii, ttic Nurtll 
Carolina, and sovcral other mines iii GiiUl'oi'J eoimty, wlicro it ofciirred 
ill considerable masses iii tiie vein. In tlio same itianiicr it is of treqnent 
oecarencc in many of tlie guld voiiis of \he State, especially in tiiose 
ivliicli carry copper. It oflcii forms almost the whole mass of the veins, 
freijiicntly, lionever, dcc^inpoi^ed into lim'inite, which still retains its 
rhornbjheJr.i) form, tur instance, at Cvjnrad Hill, in Djvidiiun county, and 
Oaston comity, at sorii: of the mines in Randolph county, and the Cosby 
Mine,* iu Cabarrns cfJiinty, In smillur fiuaiititios it has been observed 
in Stokes county, and sumo of the minus in Mecklenburg county. A 
white eieavable variety occurs at the Itndesill Mine, near Charlotte. 
The earthy and argillaceons varieties ot siderito from large beds in the 
triassic coal strata of Ctiatham county.* and cmistitnto the socaljed black 
band or ball ore at Farinville, Esjypt,* the GuU,* etc., in Cliathain connty. 

1?A. linoiiocuKosiTi;. 

In small globular pink and rosered concretions, with e.irthy manganese 
near Franklin, Macon county, also mixed with magneslte, talc, etc., in 
compact and granular masses at the McMakin Mine, Cabarrus county. 

131. Cerl'ssite. 

The most beautiJul crystallizations, single individuals as well as twins, 
have been tound at Silver Hill, immediately alter tlio discovery of the 
mine, also white, yellowish and greenish white, compact varieties, fre- 
quently highly argentiferons. A very interesting occnrrenee at the same 
mine is cernssite, pseudomorplious alter pyrito. Yollowisli white cohim- 
iiar cenissito occnrsin Gaston county. Khomhic prisms with octahedral 
planes, together with imperfect crystalizntiona and earthy masses, are 
found at Clegg's Mine, Chatham eountj-. At Elk creek, in Wilkes 
county, earthy ccrnssite has been observed cuating galenite. It is also 
found at tlic Baker Mine,'^ in Caldwell county, and at Mnrpliy, Cherokeo 
county. 

135. MAi-ACiirTK. 

Malachite, in its varieties, fibrous, compact and earthy, being the resitlt 
of the decomposition ot other copper ores, is toiiad in association with 
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tliD Istter in Blmc&t every copper mine in the Slalc. Tiie Guilford, Ca- 
hnrnis and Metklenbiirg county copper mines contain it. 1 have observed 
tiio fibrons variety at Silver IliU and Conrad Hill, in Davidson connty, 
the Gillis Mine.* in Person connly, llic Clieck Mine, in Moore county, 
and both tlie iibrons and cartby iiiHlacbile at Clcgg's Mine,* in Cliathani 
county. It has !)ccn fonnd in llie Brns-liy MonntaiiiB,* Alexander county, 
the Pcacli Bottom Mine,^'* Allegbany eimnty, llie Ore Knob Mine, in Aeho 
connty, tlie Gap Creek Minc,^^ in Wntanga county, tlie Cullowhee,* Sa- 
vannah,* and Warylint* Mines, in Jaokeon comity, and many ftber 
localities too nninerons to be msntioncd. Pscndoniorphs ot malachite, 
after cubical cuprite have been found at Cullen'a Mine, Cabarrns connty. 

!."(!. AiiLKi-ii:. 

This variety ot i-arl)0iiiite of ci.pj^cr is far less IVc(|Uent!y mot with. 
Small but very beautiful and perfect cryrtals arc Jnnnd at CIc;:;^"s Mine,''* 
in Cliatliaui county, and at tlic Cheek Mine, in Mnore county. It is rare 
at the Cullen and Bogcr Mine, in Cii!iarni« county, and the Wilson Mine, 
in Mecklenburg county. 

l:!T. It|.^^:l■Tn|.■. 

In yellowish while coricrclions, oflen of a pearly hittrc or white incnis- 
tntions upon gold-bearing quarlz, at tho Asbiiry Mine, in Gaston county, 
where it haa been diecovccd by Dr. Asbiiry. 

Zflneral CoaU 

188. AkturacttE. 

A very interesting otcnrreneo of anilirncitc la lh.it of maseeB Hitli coH' 
choidal fracture in the vein rock at the Clegg Mine**. Tho bitUminona 
coal, both ot the Deep and Dan rivers, is Irequc.itly, especially near trap- 
dykes, almoBt deprived of ite liydrocarbonsj approaching often true 
anthracite. 

139. BiTLMiNors Coal. 

The greater portion of the coal in tlie Deep nver beds is bituminons 
coal, the volatile matter varying from about eight to thirty-two per cent. 
The Dan river coal, which I had an opportunity to examine, is so-called 
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oemi-bitiimiconB coal, that from eorae recent developments, near Stotea- 
burg, Stokea county, containing abotrt ten per cent of volatile matter. 

140. LioiriTB OB Bbown Coal. 

Freqnently met with iu tlie marl beds ot tbo eastern coutitieSf and in 
Trias ot Granville county,* on Tar river. 

This completes the list of minerals thns far fonnd in the State of North 
Carolina, wliicli necessarily form only the basis of a more complete work 
on tlio Mineralogy of the State. 

Many of the species, which are mentiotied in the above, were deter- 
mined by qualitative, chemical analysis, the nature of others can bo 
accurately established only by very mjnnte quantitative analysis and 
crystal lographic determinations, both ot which, yon are aware, consume 
much time. However imperfect tlie above work may be, I believe it to 
be sufiicient to show the very great richness of both interesting and 
useful minerals and ores, and that their development will place North 
Carolina in the first rank of the mineral producing States. 
All of vihifh is respectfully submitted, 

F. A. OENTH. 

December 16th, 1871. 

^Specimens in th« Hauum at Ral«igb. W. C. K. 



)vGoo<^lc 



[IK APFDIDIX 0.] 



OupagefiSiUitear, ttrtkoontoiiB "which." 

Oiip>{^54, Una 19, md "Tamtklatu" Imteadof "Tonttlatei." 

On page 68, Una SS, rod " 4 " iiutatd of " S." 

On p>gB ST, Ikiet, rrad " Horguiton " InitMd of " Hoi^uiton." 

On page S6, Une 6, read " conmdain " Instead of " commdmn." 

6npage58,1hi«7, begin a nsw Una with " Aver; beautUDl • • • " 

Onpaga S8, line 9, read "eonntj" instead of "coonntj." 

On page 68, line 38, read ■■ HOI " ln*t«»d of " HUL" 

On page B9, line S3, read " Ashs " Instead of " WOfeeg." 

On page 00, lines 11 and la, read "at the Steele Mine, If ontgomery," Inatead of "DavldBOD." 

On 'page tO, line 81, read " gnelsaold " Instead of " genlasold," 

On page (11, line 6, read " octahedral " Instead of " ocliahednL" 

On page SI, line T, read " RndeaUl " Instead of " nd««)ll." 

On page 61, line 3S, read " forty " Instead of " forty-eight." 

Ocip«igefi1,llne3e, read " Infoiroatlon " Instead ot " InfermaUon." 

On page S3, line IB, read "Guilford" iDstead ot "CabarmB." 

On page M, line 1 a, read " trichlte " Instead of " tritchlte." 

On page W, line IS, read "mine" Instead Of "mtne." 

On page 73, Une 11, read " mangaoeae " Instead of " maganese." 

On page 79. line 8S, read " Kalbarlnenburg " Instead ot " Eatharineberg." 

On page 74, line IT, read "Steele " Instead ct "SteeL" 

On page TS, line 1, read " Enetaae " Instead ot " Enclase." 

On page 78, Une 16, read "Pennlnlte" Instead ot "Fenlnlte." 

On page B3, line 13, read "Torhemlte or Autnnlte" Instead ot "Torbenlte or AntnnlteL" 

On page S9, line SO, read "scheellte" loateadof "iheelite." 

On page 83, 1 ne 9, read " scbevllte " Instead of " sheellte." 

On page SB, line IS, read " Orchard " Instead ot " orchard." 

On page SB, line 13, read "form " InBlead of "from." 
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-A-I»I»ElISri>IX D. 



CORtTNDtm AND ITS A6SO0IATED ROOKS. 



I propose, in this paper, to diecDU tfaat rare »nd vahiRble tniaeral, 
Oorrindam. The discovery of it in the United States is of compumtivBly 
recent date. Its discovery and dev^opment in qnantity auffieletit ib 
M&der the mining of it an obieot, and to give to it a commerenal' nA 
«o(Hioinic value airoDgat the resonroee of North Carolina, i« of very reoent 
date. Its geological and lithologioal relations and charMitM- tre nmctWMi 
of scientific interest, and claim for it a place is the official rsportfor the 
State. The probable introdaction of its nso into the arts, and tkHB oM-= 
fleqftent demand for it ia quantity, vrll neoesBarily miAia it »A ImpovtaM 
article in enr Meonroea. 

The geokrgioal foFmatioa to whicb tke fyaterops that btfar CorBiidtUB 
bctong, is of the Azoic time or a^ The privrtpal mau of the "Btaa 
Bidge, aa it temlB aonthwards from the Orsadfttlier Monntain, ia Sranile 
aed granitic Gndas. Tliese reeks are quite orystidVina and have a large 
p«a- cent of Feldspar in their composition. They are the oldest roots npoa 
^e eotrti&ent, perhaps in the world, and ave, in the proper aense of the 
tema, priotocdial. The rocks, of which tha main mass of thin part of the 
Bhie Badge ia compoaed, bear very little erridence of beiag diatnrbed 
since the npbnval. 

There is, however, a xone of gneia^ rocks on the northweet aide of 
the ridge, which haa been mnch disturbed aiTiee tiia nuuit maas was foldod 
op. At this point, where the Oornndam iefixind) thiasone lieasbontten 
mOea from the saAomit of ttie Bine Bidge^ thongh as it tends northeaBt- 
wari, it divetgea fortiier and fnrther from the principal ^vatiob ttatil it 
oroaaea the Yiemh Broad Valley, wbm, owing to the oHrratnre df the 
ridgo to the aorAwaid, it approadiea nearer and nearer the inaiQ ehnra- 
tion^ and ao puaas directly into the angle, whwe the Bloe Kidge a>d Ittjft 
JSolaDfadii: separats. Al^tg the entire length at t^is aone Abm Oaae 
crd^ in Hit^MB aonM},.^ OhoeestoMvio Fnion eoimty, Qtcvg^ and 
pvrinpa atill ferUier Boathr thare il a^ qaixmi'oif dike fesarer'lbwt^ 
wUc^MtetBrM^CbryBcdiiieftndBevpinitiM'hBwbeiaKpi'atradMl. Ulie 
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GneiH, wbioh eooloMt tbeMChryiolite and SerpeDtint bada, isMmowlufe 
peooliar and deservM a more ipecsal deecriptbn. It bean evidence of 
hsving been much affected by heat from tbe' dike fiaanres vhicb travene 
it It 11 ooBteqne&tly bard and crystaUine in a bigb d^ee. This rock 
ii charged - with grains and partial orystala of a rote color, sometimeB 
apareely diatribsted, and at olhera predominaUng. I have heretofore 
claaaified thia roae colored material as a apeciea of Garnet, and see no good 
reason for changing my opinion. Tbe Mica in the compoaition of this 
rock is nanally of a brownish black coIor,|wbile the Feldspar is qoite white. 
This contrast in color, of the component minenls, j^rei to well selected 
specimens a rerj baodsome appearance. 

The mineral silicates found in thia rock are almost entirely anhydrous 
siHcatflS of Alumina, such as Kyanite, Tonrmaline, Garnet, Epidote, etc 
It is also ebarged wiUi metalic sulphurets of Iron and Copper, and reij 
qMtrsely with aulphnrete of Lead and Zinc. It is in this zone that tbe oc^ 
per mines of Jackaon county are located. 

Along this belt there are nnmeroos out-crops and beds of Syenite. In 
this djalributioa of the Hornblend there ia a fact wor^y of special note, 
beoaoae 'iC has a siitecial bearing open the qnestiou under conBideration. 
In traversing tbe Chrysolite out-crops from Corundam Hill, in Hacon 
QDonty, north-eaatwarde, the Geolo^t cannot fail to observe a gradoal 
deorease in the approximate ont-crops of Hornblend to the Chrysolite, and 
an increase <^ Feldspar^ oenally decomposed, formiug a species of Kaolin. 
Thia ia especially true up to the Yancey eonnty line. From Oomndnm 
Hill, as the zone crosses the Teuneeaee valley in a sontb-west direction, 
the fiwures scatter, until instead of being from one to two milea across the 
zone, it is some eight miles acroas it in the Tennessee valley. Some 
obeervationa upon the beta here stated led me to snspect some important 
change in the axis of the distnrbiog force, and after sach examinations ae 
I have been able to make, I am satisfied that the axis of diatnrbance, 
which had maintained a uniform line from Mitcbdl eonnty to thia point, 
here terminated against the most southern and maaeive part of the Xan- 
te^alee mountain. This is a transverse chain that intersects the Blue 
Bidge at the head of the Tennessee river, Nanteeyalee river and Talnla. 
Here the Qloe Ridge corves around the head of Tennessee river and rmn 
several milea north, until it forms « jnnotion with tbe Nanteeyalee, and 
then tends off again to the soath-west. Had the line of diatnrbance con- 
tinned in its regslar coutae, it would have paaaed directly throng^ tfaii 
great mass at tbe point of intorsecUon betwem the Bine Bidge and tbn 
'SaatttjihOf and from that point sonth-weatward, the dikes and ont-cropt 
would have traversed tbe main onset oi the ridge. The axis of disturb- 
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aao0, however, wu here shifted to the north-wsBt, bo Ihkt when it re>appean 
On the weat ude of the Nanteeyalee chain, it ia with its relative distanoe 
from the Bnmmit of the Bine Kdge. 

The ont-crop of Chrysolite at this point, on Bnek creek, a tribatary of 
the Nanteeyalee river, is the boldoat I Lave seen at any point on the zone. 
Here, too, and lying on the Bonth and npon the Chrysolite, is the heaviest 
bed of Syenite I have ever Been. It ia at least ten thousand feet thick. 
It seta in rather abrnptly, and from this point aonth-veatward is very per- 
sistent, eonstitaU'ng a diatingniahing feature with all the Obtyaolite ont- 
CTOps as &r as^I have traversed the belt. 

I have been aomewhat pnrtionlgr in describing the immediate geology 
of thii zone, becanae it has a significance in reference to the occurrence of 
Oomndnm, aa will be aeen in the aeqari. I am anre the reader will not 
legret this description of the rocks and their relations, when be comet to 
consider that it ia not only certain dasaes of rocks, bat the special condi- 
tion and associations of snch rocks that produce any given class of 
minerals. 

The Chryeolite bears decided marks of its igneous origin. Ita general 
Ciyatalline texto're, together with disseminated octahedral crystals of Mag- 
netite and Chrome^Iron, speak of its igneous origin. It ia a laminated 
rock, bnt the atrike of its lamioEe seldom conforms to the strike of the 
enclosing rocks. It appeara to have been protruded or lifted through the 
fiaanrea and laid at various angles across the enclosing gneiss. It cannot, 
therefore, be r^arded aa a regular ioterfoliation^nor aa an intercalation 
with the enclosing beds. It differs from them, as already stated, in its 
strike, and generally in its inclination. These facts all point to it as an 
igneoas rock. 

These Chrysolite beds are traversed by nnmerons seams or veins of 
Chlorite — mostly the apeciee Oorandopholite, Lenchtenbergito, and prob- 
ably Bhodopholite, together with Talc, Asbetns and Chalcedony. I now 
speak more particularly of Corundnm Hill or the Culsagee mine. There 
also occara here, in connection with the Chryoelite, what I have named 
Anthophyllite rock. This rockia compoaedof Talc, green Chlonite and 
Anthophyllite, with disseminated crystals of Clirome Iron— the Anthophyl- 
lite, however, largely predominating. There exiats also in these veins or 
eeams of Chlorite, massive black Tonrmaline. This is sometimes wrapt np 
in apparently geodea of Chlorite. I have occasionally seen specimens of 
it which possessed regular tables, resembling in shape the tabnlar pieces 
of Comndnm often found in the Chlorite. On these grounds are also 
found Actinolite Tromolite, Chrome ore and what is perhaps a species of 
Pyropholite. 
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Id i^aip Cli^tie veiBft tbe CorHiidaiQ ekiefly ooaut. The Chlorite 
aflevw to li&T<e besQ %st er;sta!ized, and tbon the AlnmiiM, of which the 
CorDDdam is compoaed, was evidently in a ststie of Kdation and moat 
have penneated the Chlorite ^ther in tiiwmal wAten or atetm. This 
tb|ioi7 is sDBtaiDod hy facti pate&t to eveiy earefisl obMrver. Flaiea or 
•esl«8 of XAlorite are often endoeed in the Corundum. It h» mxeover, 
not nneommoB to find CoraodDoi that coofonHa in it* faces Mid genei^ 
sbspea to tlie Chlorite that ia pteseiit 

One of them veina carries massive Toarm^ne, whjoli is HsoeiAled very 
' iutimatelj vith the Corundnm. OccaaicmAl apeeimans have been foand 
io which it aj^ean that the Corandam and Toarmaline cryatalized at the 
saisa time and mutDally penetntted each other. On one p«rt of the hill 
thw^ are coouderable maaaes in which it sppcara tliat the Coraitdom was 
^t crystalized in small eoarae hexagonal prisqas and then diaaeiDioated 
through the Tourmaline while it was in a plastic atate, and hardening, the 
Tparmaline encloses and holds tlie Comndum. Another of the veins upon 
this bill is conipoEcd of decompoGed Feldspar, a little soft Chlorite and 
ooeasional Bmall fragments of Emerylite, bat the Feidepaf predominates 
largely. Through this mass or gang Corundnm is distributed in aniall 
imperfect oryatala, in grains and even as mere Comndum sand. When 
the soft and lighter material are washed away, which is easily done, the 
Cornndnm obtained is very pure and in a favorable condition to be crashed 
for uae in the arte. Thia vein promises to be valuable in its yield of Co- 
rundnm as an article of commerce. These associations demonstrate that 
Cornndnm does not occur alone or by itself, but always in the most in- 
timate relations with some other mineral having kindred elements. Thia 
remark will apply not only to this locality, but to otliera also, as we shall 
hereafter aee. Wliat has been said of Cornndom as found at the Culsagee 
mine, is true of all the localiUes where it has been foand in the same 
neighborhood. 

After the scattering and terminatioQ of tbe lines of disturbance as 
heretofore described, it re-appesrs on the west side of the Nanteeyalee 
monntaioB, on BudE creek. Here is tbe largest out-crop of Cbryaolite to 
be found at any point along the zone for a distance of a hundred and 
ninety miles. The bed covers an area of at least three hundred acres. 
The Chrysolite here does not carry ao mnch of the CorundophoHte as at 
Comndum Hill. Most of the Chlorite that exists at thia locality is soft 
and of a dark silvery color. This variety has none of that rigid and 
crystalline structure that characterizes the deep green variety. Indeed, 
much of it that is of a green shade is not compact,, but rather friable, 
being alooseaggre^ationof small scales. iWve seen upon these groqnds 
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l>Qt little white foliated Talf, fsash aa oociub at the Q^ragee imDe and in 
its vicinity. This ont-crop is cotapoatiTdj barren in Chalcedony, 
althoQgh occaeionsl pieces are met with. I h&vc not yet fonnd so mnch 
as a sinffle qMcimen of TounnaUne at this locality. At evoy ofher point 
east of this, and at Oainetville, 0%.,. where I rooentlj diseorered Conm- 
dnm, Tourmaline is present. Its shsenoe here is a distxogtuahiDg 
ieatare between the Bock cs-e^ and Ooltagee localities. Nor does A»- 
thc^hyllite abpand here as it does at Cornndom Hill. There It ensts as 
large massive rocks ; here I hare sot foand eren a good hand specimen. 
Another oharacteriatio of this oat-erop is tlM ^lareitiy of Ghroounsi^ 
There is not an appreciable amount of Ohiome sand present to interfere 
with the process of washing Oomndom &om the dirt. There is mach 
more.Actiiiolite here than at the Cnlsagee loesHty, and TremcJite is some- 
what abundant with AotinolitO;. Amianthus also occora here of a very 
fine quality, and Ficrolite exists in seams or spparent veins in the OhiTso- 
lite rooks. Beantifal specimens of it may be had at this point I have 
heie foniid Chrysolite attached as an enveloping mutter to conriderable 
masses of Comudnm ; and I also fonnd a white sUky fibrous miiwral. 
which I have classified as Marmolita. This also envelopes Corondnm, 

The moBt mtuked characteristic of the Bndc creek ont-crop ia the oc- 
oorreDce of Feldspars diSering from those heretofore fonnd in ^e general 
geology of this section. I have not fonnd anything like them at any 
other point in Western Carolina. One variety is found in masses npon the 
snr&ce resembling in shape the masses of Conmdnm fonnd in close 
proximity to the Feldspar. Some of these lamps will weigh from eighty 
to a hundred pounds. Some of them when brl^en are very white and 
are massive in their structure, having very seldom any of the usual 
&cel angles of common Fddspar. I have a specimen in which it seems 
to ran imperceptably into Corondnm. Thie may prove to he a peendo- 
morph, a question I am anxious to have examined by the most profound 
anyliUcal chemistry. These Feldspatbie masses differ &om Oornnduin in 
specific gravity, hardness and the usnsl crystalline ftces. Some of this 
variety more trsnslQcent than that just described and having the feces, 
luster and hardness of Feldspar ie penetrated throogh and through with 
crystals of black Homblend. This is probably Orthoclase. 

On another part of the out-crop there occurs large masses of appa- 
rently another variety of Feldspar. Seams running throngh soma of these 
masseB are filled with a rather granolar Actinolite of a most boautifiil 
green color. Grains of this Acdnolite sometimes penetrate the Feldspar, 
which often has a greenish and blueish green color. In this variety, 
there ocenrs, sometimes amongst the Actinolite, and then again in the 
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Feldspar, ■mall firagmenti of beintiiial piok and mbj colored Comndnm. 
I have not however djaeoverad ao; blue or gray Comudum in these roeki. 
This variety is probably Labradorite. 

The prinapal qaeation, however, to be disaossad tonchiag this wonder- 
fol ont-crop with its great variety of minerals is the main veiiiB in which 
the great body of the Cornndam occars — ^for it evidently occurs in veina 
here. The manner of its distribntion upon the siirface and the minerals 
with which it is associated in mass give evidence of veins. These veins 
probably occupy sabfisanres in the Chrysolite rocks. This opinion is based 
upon the existence of Hombleud, and yet another and in this geology 
nnnanal variety of Feldspar in oonnection withCornndnm. This Feldspar 
I have classified as Oonzennite. The crystals are long and vartically 
striated, and generally of a grayish and yellowish gray color. There is 
also in this associated mass freqaently Emerylite of afine quality. When 
split into moderately thin plates it is almost entirely transparent. I had 
a small pit dug while npon the grounds and found this vein stone or 
mass apparently in place only two or three ^t below the surface. Here 
I found one mass sticking in the surface, principally Corundum, which I 
suppose will weigh nearly or quite five hundred pounds. All that I saw 
and turned over during one day's exploration, I suppose would amount 
to two thousand pounds. There is abnndant evidence of veins of this 
character at different points upon the out-crop. 

The difference in the associated minerals here and at the Culsagee 
mine, will at once suggest to the scientific reader a probable difference in 
the crystalline stractore of the Corandnm. There is a marked difference 
— a difference too that suggests, as I have already intimated, the probable 
existence of pseudomorphism at this locality. At Corundum Hill, (Oul- 
Bsgee mine,) the general form of the Corundum is tabular. These tabu- 
lar faces are striated both ways or at right angles. They appear to have 
been laid off with mathematical precision for an infinite number of small 
cabes. Cleavage is often obtained with great perfection following the 
lines of striation. There appears at the Calsageu locality a strong ten- 
dency in the Comndnm to regular erystalizatton. Small hexagonal prisms 
are common, and even in the larger masses it is not uncommon to find 
two or three faces of a hexagon. One crystal having all the feces of a 
hexagon well defined, has been found, which approximates closely three 
hundred pounds in weight The prevailing colors here are the Sapphire, 
Bnby and Gray — rarely opalescent in small crystals 

At the Buck creek locality the principal part of the Corundum is more 
massive in its stractnre, and when faces exist a general interlocking of 
them appears. .This structure gives to these masses great toughness, and 
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zenden fractnre very difBoalt to obtain. Some m&ssM, however, Are tabti- 
lar in their etmctare SDd striated, bnt the etna are not at right angles 
bnt croaa each other obliqaelj, giving, when cleavage is obtained, rhom- 
boidal faces and angles aimilar to that of common Feldspar. Oloavage in 
some specimens is eminently perfect. The prevailing color of the Oo- 
rondnm at this locality is gray and blaeiah gray, with mnch less of the 
regnlar Sapphire, than at Corandam Hill. Tfaia Oorandom is very hard, 
and usnally gives extremely sharp cntting angles. It is a superior stone 
for nse in the arts. 

The pink and rnby colored Oorandam fooad at this localitj is distinct 
teoTsi that described. It occnrs in a different matrix, and so for oa my 
observation extends, ia wholly nnoonnected with the gray colored varie^. 
While this is the case here, the red variety at Corandam Hill ia inti- 
mately connected with the gray and bine varieties. Generally, the rnby 
color penetrates a gray stone from a quarter to half an inoh from its enr- 
fkce, and then gradually disappears. At the Back creek looali^ the color 
is solid through the whole stone, and I have hope, when the Spring opens 
to find valnable specimens of it 

I have not discovered any cubic or octohedral minerals at this locality. 
The law of crystalization prevailing here seems to be the rhomboidal, 
and I repeat, what I have already said, that there is probably a change 
going on in the Cornodnm at this locality and pseadomorphiam may pre- 
vail here. This is, at least, an open question for scientific investigation 

Were I in a position to make a dose, practical and systematic investi- 
gation of the entire Chiysolite zone, there are strong probabilities that 
other and valnable discoveries might be made in this rare and interesting 
mineral. I know of its existence for a distance of one hundred and 
twentf or thirty miles along the zone, bnt having passed over tho line of 
ont-crops hastily, and not being able at my own expense to investigate 
the respective localities, I am nnable to say whether it occurs in quantity 
at any other localities than the two I have discnssed in this paper. Such 
examination as I have suggested would perhaps develope gems of Buby 
and Sapphire, and Diaspore, another rare and interesting mineral. 

I have given a brief outline of the immediate geology along this zone 
of Chrysolite dikes and a statement of the principal minerals that occur 
on the Cornndnm bearing ont^irops. I have described as near as practical 
ble the modo of tho Cornndnm's occnrence and also the minerals imme- 
diately associated with it. I have stated the facts plainly, avoiding 
technicalities as mnch as possible, for the benefit of the general reader, 
and I hope that I have, in this paper, contributed something to the char- 
aoter of the ^and old North State for mineral wealth. 

0. D. SMITH. 
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OK THE 

&E010GT OF WESTERN NORTH CAROLINA. 

BT BEV. O. D. SUTTH. 

I •tate briefly lome &cts at to the geological foimatiosB ia tba cooatieB 
lying west of the Blue Ridge. Thio Held is an intoreatiiig oca to truly 
BcieDtifio miads. It iaafi^d not to b« nnderatood and appreciated by 
hasty obeerTatioDB. Ita featnrea are bold, varied and primitive, while itfr 
extent Btretcbca over ux area of more tbao two hundred miles io length. 
To be nnderstood it mnat be itndied. Is doacaibing theae rodiy fotmar 
tioDS, I aball adopt the terms naed. id the moat approved text bodes, and 
those naiDBB and classifications used by loamod and experienced geologists, 
taking care to avoid all local names. I adopt this course becaoBe the 
(ocke of this region lie in regular zones, and becanee the nse of local names 
and classificatioti would give the general reader a very inadequate idea of 
their general geological and lithological charaoter. 

The rocks which are embraced in the area between the Georgia and 
Sonth Carolina State lines and the State line of TeDneesee belong to the 
Azoic and Paleozoic ages. The principal part of the rocksi n the main 
atractnral mass of the Bine Ridge are primordia]. Tliey are Axoic rocks 
proper and are, indeed, the oldeat rocks upon the continent. Tme 
Gneissoid granite abounds in the principal maaa of theBIoo Ridge, which 
bears an air of the greateat antiquity. These oldest rocka are super-im- 
posed npon the regular Gamssic, Sywiitic and Micacioua beds which lie 
on the northwest, and these again upon the stratified beds of the Taconit^ 
while the Taconic lie in the same order of superposition npon the lower 
Silurian and so on in the same order to the eub-carboniferouB, where 
there is a general antictinal. These rocks are all tnrnodupon theiredgee 
at a tolerably high angle with a general dip or inclination to the south- 
east. It is evident from these facts that the newer rocks here lie nnder 
the older and more primitive beds. On and along the soothem slope of 
the Blue Ridge the Gneiss, Mica shales and Hornblend beds lie upon 
the granitic beds of the main iqass of the ridge. I do not propose at tbv 
time to discuss tlie probable forces that acted in piodutung this order in 
which the rocks are found here. I proceed at once to the description of 
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the locks jiad the minenl depoBite iband in tbem. Begining upon the 
north ud ooming in regslar order towardb tbe Blue BidgC) wo have first 
tbe Tacodm Of oHeet aedimeutar; bade. This seriee eoterB the State 
from Qeotff» and Tennwiee, atrikioft through the northwestern part of 
Oay eoBBty, and the central part of Ohivolcee, continuing thro&gh Swaio, 
the Qorthevn parti of Jackson aod Haywood ooonties. 

Tbe memben of this aerioa are qnartzite, Limettone (marble) clay 
dite, aad drab colored Talco-micacioda sWtes, with oooaaionally a eolid 
eoa^^omerate. There is a central belt, or zone in this aeries extending 
from the Georgia State line ^roo^ Oiterokte caenty, that has a winder- 
fid gronping of minerals in it. Thi« Kone paaees from beyond the Notley 
lirer in a norUi-eaat direction, croewog the Bivaseee at Murphy, and 
passing np Yalley river to its head, and thence through the corner of 
Haeou and into Swain. There is nearly thirty miles along this zone 
thtt abounds in Iron beds. The ore is a brown hydrated oside. It ex- 
its in great abnudsooe. The beds are nnmerons, and the ont-cropa indi- 
cate exhaustlese qoantitiee. The ore is rich in metalic iron, and the 
metal has proved to be of superior quality, well adapted to the mann&c- 
tnre of car wheels, &c. In immediate proximity to the iron ore are beds 
of Agalmatolite — a superior eoapalone for lining blast furnanceB. It also 
makes a good lubricator for heavy machinery, aa well ae superior tips for 
gass bnrner^. Associated with the iron and sospstone, are nnmerons 
and continnoQs beds of marble. This marble will be valaablo as a flux 
in the reduction of the iron ores. It poaseesea ooo advantage as a flnx. 
It ie almost pnre Lime, being destitute of magnesia. While thia is tme 
of the Cherokee marble, the Limestones generally that occur with iron 
ores in the Silurian and Oarboniferoos periods are more or less dolomitic, 
and are therefore more or less refractory in the fire. Hence, in the re- 
duction of tbe Cherokee ores, with wood coal aa fiiel and the marble aa a 
fiux, the best results must be obtained in the production of pore iron. 
Tbe marble, besides its value as a flnx, cannot fitil to be valuable as an 
ornamental atone. It occurs of great beauty and excellence. The qaali^, 
at the reepective localities where it crops out, differs materially. At 
number six, near Mnrphy, there is a grey marble, susceptible of a high 
finish. At Marble branch, three miles from Murphy, there Is white mar- 
iie of good qnality from which tombstones have been manufactured. At 
David Taylor's, some twelve miles np the Talley river from Mnrphy, 
there was some beautiful white marble raised several years ago by parties 
who were searching ibr metalic veins. The other out-crops along the 
river have not been specially examined, until reaching Mr. J. T. Yoong'a 
two miles aboTo Valley Town, where there is an ont-crop yielding a 
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marble of rare beaotj. Bome of it is doaded marble, with a white 
ground, while there ia again a beantifnl iteel grey ; and also marble, the 
black and white lines of which give it the appearance of rich -Sflotoh 
plaid. The marble at this locality is snsceptibte of a high finish, and 
takes a high degree of Instre when polished. Nothing is known posi- 
tively as to the gnality of tho marble along the range, from Mr. Youngfa 
to the head of tho rirer. Passing throngh red marble gap and down to 
the Nsnteyaloe river, the Sesh colored marble occurs on the landa be- 
longing to the heirs oS CSapt. N. 8. Jarrett. This msrble wonid make 
elegant slabs for parlor fnmiture, and wonld, I think, be singnlarlj 
adapted to statnsry. Statuary chiselled ont of this marble woald bear a 
life-like color, and would be less liable to soil, while it woulil not be lia- 
ble to the objection of deatb-liko appearance of white marble. The 
quality of this marble is excellent. The texture of some that I have 
seen is fine, and specimens that I have dressed receive an el^iant polish. 

In the same group belonging to this zone and at number six, there ia a 
vein of cellular qnartz enclosed in the marble that bears gold and argen- 
tiferous lead. The Lenoir brothers, who now own the property, are pre- 
paring for extensive operations upon the vein. Their prospects are 
fiatteriog for eoccess. At several points up tho Valley, and especially 
along the branches that flow into Yalley river from the south, there are 
valnable deposits of gold. The source of this gold seems to be a belt <tf 
Hicacions and Chloritic slates which abound in Staurotide. At what is 
known as the Totham gold mine, about two miles s^ath-west of Yalli^ 
Town, there has been picked up from the gravel-beds a good deal of Rn- 
tile, some of which is well crystalized. 

On the waters of Peach-tree creek there exists gold, and also iron. 
Several years ago a shaft was snnk by parties in search of Copper, in 
which they cut several small veins of protoxide of iron iu a brown pow> 
der. It is in an impalpable condition, and when heated becomes more 
highly oxidised. It makes an excellent red patnt, — has considerable bril- 
liancy and durability. This locality is about four miles Southeast fcom 
Murphy, the range crossing the Hiwassee river and showing an out-crop 
of Limestone and brown iron ore on little Brass Town creek. In addi- 
tion to the minerals already mentioned in the grouping of the Valley 
river zone, ia manganese. I have seen some specimens of it of good 
quality. Near Valley Town a shaft was sank for copper a nummer of 
years ago, in which a good deal of Manganese was found, but the river at 
high water has carried it away so that specimens cannot now be obtained. 
It also occurs in and with Ohalcedonlo quartz in red Marble gap at the 
head of Valley river. No exploration has been made with special refe^ 
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enee'toftedeTeltipiuetit of'Uanguieae. I am opiBion, however, :tlitt 
workable quantity of it ma; be fonod io that zone. 

There is upon the lands of the late OapL N. S. Jarrett, in the neigh- 
borhood of the red marble locality, aa intereetiog locality of Ohaloedonic 
qoartz, snch as is used in the mannfitotnre of Barr-atonee. It has the 
appoarauce, in the blnff where it showa itself, of existing in large masaea. 
Ho ezcavattoD has- been made, however, to determine whether large 
blocks of snfficientsizecan beobtaioedforthemanufactiireof solid bniTB. 
It has the appearance, however, of yielding aaeh blocks. 

A few weeks ago I saw, for the first time, on Valley river, a fine, well 
laminated bed of Itftcolnmite (flexable Sandstone.) The day was too far 
apent for any extended fflEplorstiun. It has a Hthological relation fevora- 
ble to tlie existence of Diamonds. I, however, mention it here aa an 
example of the wonderfal grouping of the Valley river sone. 

No investigation of the Valley river range has been made farther 
Northeast-ward than the month of Kanteyalee. I cannot, therefore, give 
any reliable information as to the mineral resources Northeast-ward from 
that point, on that range. 

Immediately Bu<»eeding these Taeonie beds, in descending order, is a 
range of Alnminons Mica ahales. I so name them bocanse they abound 
in Stanrotite and Kyanite, and being rich in Pyrito, are constantly disen- 
tagratiog and decomposing where they are sufficiently exposed. This 
decompoeition resulta in a hydrous componnd of Iron and Alnm. This 
range of shales passes throngh Clay, Macon, Jackaon and Haywood. la 
the latter county it, however, pinches or slabs out after crossing the 
Pigeon river. At this point, and op the Pigeon some five or six miles 
Southward a duplicate bed sets in rather abruptly and extends on the 
same direction through Buncombe and a portion of Madison, but slabs 
ont in Yanoey. This belt ia not rich in Metalic ores, but compensates 
for this barrenness, in the Alumina it yields to the soil. Much of the 
fine wheat land of Haywood county owes its saperiority to this fiict For 
while Alamina enters very sparingly into vegetable stmctare it possessea 
awellknown property of absorbing and retaining moistore, and of giving 
tenacity to the soil. 

Succeeding these beds and overlying them in the inverted order which 
the rooka here have, set in the great Oneiss beds. About midway 
between the Alaminons shales and the aummit of the Blue lUdge, the 
character of the Oneias is marked and peculiar. It abonodB in rose 
colored Gbrnets. Indeed, I have seen looalitiea where the garnet had 
teplaced tho quarts and Feldspar, making .a gametoid rock, composed o{ 
hUck mica and roae garnets. Some (tf this rock makes handsome calnsrt 
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tpMidWlM. It to It Botswoilhy bcC tiaX vrhererer «e fiad tttk row 
colored garnet in the Gneiu, wo tovtriably find aal|iiiareti of Iron avd 
Oofiper. litis rock is evidently the eonrt^ of the Copper of this belt, 
Ipwmm the veins that liave beeft developed ore iacloeed in it and S^iite, 
Mnne of wbioh ilso oontaiiu the SMoe variety oi Garnet. FdUowing and 
in tiiB Muter of tbie garnetie Gnraes there has been some igoeouB dis- 
tDfbances, donbtleas at an early period after the Gneiss beds ware np- 
faoaved and turned upon their edges. There is a Bystem of Chryscdite 
dikes in this particular zone extendiag from the north-eaBt corner of 
Sfit«he]l county to Traokrock, in Union county, Georgia, a distance of 
abont hnndred and ninety railed. It perha{» continnes through Georgia 
folio Alabama. Indeed, I explored a similar system of Chrysolite ont- 
OTOpB in Tallapoosa county, Alabama, holding the same relation to the 
axis of nphoaved and the Taconic beds that they do hero. These dikes 
oooapy a narrow zone dironghont tbe entire length. The ont-crops, 
however, while nomerons, are at intwvals, so that there ia ao continDoos 
bed of Chryeolito or Serpentine. These Ofaryst^ite dikes bear Conrndan 
at Tariona localities. Dnring the hasty examination which I made of the 
loealitiea in Hitohell I waa anable to find Comndnm. I was onable, abo, 
to detect eome of the more intimately associated minerale. Throng 
Tanoey my explorations had a similar resnlt, with tbe exception that at 
one locality where, It was alleged, a haadtome piece of blue Oorandnm 
bad been picked np. There I obtained by panning the sands of the 
bran^ some very small fragments and crystals. The general abaenee of 
To'iirmaline, Hornblend, Margarite, Obalcadony and Bipidt^ite led me to 
saspeet that bat little Oornndam woold be found on those ogt>«ropa I 
•aamined. 

'Passing into Hadison oonnty, on the waters of Little Ir^, there xadttt 
Oornndnm on the lands of Wm. Carter, about one mile from Democnt 
poet-office. At this locality it is associated widi Margarite, Tourmaline 
and :^pjdolite. I gave instroctions to tbe parties, who held a l^se on 
the ]»vperty, huw to proWcHte th«r learah, and have linoe learned that 
they Buooeeded in finding a small vein. There are no ont-crops of interost 
in Bcncombe until we reach the valley of New Found week, on the weiC 
■Ede bi the fVenob Broad river. There, on the lands of Mrs. Lnther, I 
fbumd a BBiall apeoloMn of the mineral. My examioation of ottier onb^ 
crops in the same neighborhood Were nnsneeessfhl. At the head of New 
Found creek the liae of ^ike flssorae entart Haywood conoty and paaaea 
down North HoMiay creek: two or three miles. Oa tbe liuda at Mr. 
Euocb Hall I found OMnw^nm ia small frf^awntiB, faavtag Biptclbltte f» 
tta onoeiated mineral. The oat-Ofop it thia ioaiky ia aaaaU^ o«r«rfeg 
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only B few Aeres of ground. Id Mr. HalKs Dflfgbborhood aoTM ^rttet 
-were tnttng for Viaa, snd ^Mnd * MlitlI'vAio of OMdndniu Bssociat«d 
viib Wk* and .^bito. Thw tcjd, howevw, la in doae proximitj to t^e 
(Arynlite on Mr. Htll's ItTids, and eousUtatM Um only inataaed In ithleb. 
I bare fonsd Oonandntn ontsido of Ohfyei^to rook. I have bot beea 
•dviecd fi>r over a year aa to whe^er the parties openkflog upon the prop- 
erty bare foand it in sufficient qnantity to reader it an object ot oom- 
nercaal interett 

On entering Jickaon county, the OhryBoHte crops mitat several points 
along the Scott's creek valley, and on the Tncksaegee river, at Webster. 
At all the localities in ^e county tliere exists a good deal of BipidoUte. 
At one I found Ma^i^ite, at two others Bronzite, but at none of them 
did I find Cornndnm. My examinations were, however, altogether too 
hasty to be Batisfactory. I am impressed with the belief that this rare 
and valoable mineral will yet be found in Jackson. Near the dividing 
line, between the coontiee of Jackson and Macoii, and within Macon, &e 
Chrysolite crops ont again. Here a little Cornndnm has been discovered. 
There are eeverid outcrops down the Ellijay valley, and at Lyles* mill 
tbere has been quite a i^ntity of tTttgtaeatx and soctions of crystals 
washed out, besides the discovery of some massive Corundum. GeA. 
Clingman operated upon this prc^rtyatonetime for Sapphire andKnby 
gams. I liave never understood whether he fonnd any precious stonea or 
Dot I think thia ftvp&rty is wwtby of a more thorough and seientific 
investigation. Pasidng from this locality to the Sugar Town valley, we 
eome to the Jenka miue. Here t^he first discovery of Oornadnm was 
made vest of the Frem^ Broad valley, and inaamn^ as mnch has 
been aid about this diaoorery, I shall forbear any account of it in thia 
leport The property was purchased by Ool. C. W. Jenks, for Capt. £. 
B. Ward, of Detroit, Miohigaa. At the time this purchase was made 
about one thowaod potiuds of Corundum had been dug out near the sur- 
&oe, and a portion of it sold to Minaralogistaftx' cabinet specimens. Three 
veins had been out at a few feet from the aarfoce, and some handsome 
crystala cAxtained. The Chiysolite outcrop at this locality is embraced 
within twenty-five acres of ground. Oeruiidum wa« found at nameroue 
potsts over the whole ana of outcrop, and masses wwe obtuned weigh- 
ing as much as forty pounds. Following the digging dene by Mr. H-. M. 
Griip and myself, Ool. Jenka* woi^men obtained ftom the vaia a crystal 
weighing three hnndeed amd fifteen poands. The hexagonal &eea were 
well defiaed ttpou it, and vfaUe' tbo principal psrC of it waa gray, t^*M 
w»e poitiona of it of aappihire blue and rftby red oolora. Aftorthe <fi»- 
eovery and mining oat ^ thia ciyftal I kntnr scareety any tiling of the 
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opentioDB nponthe mlno. Ob). Jeoki eneloaed the ground* and lUowed 
DO ooe to go within the encloanre withoat a written permit from the 
anperiotendenL He has kept the resolta of his operatioiu concealed from 
the public. I made application to Col. J., thtoagh his aaperintendent, 
for permission to examine the mine with a view to reportiog upon it for 
the State. Ha granted permission, with the restriction that ihe report 
shonld be submitted to him for his approval before it shoald be giren to 
the pabliG. Under snch restrictions I declined to examine the mine at 
all. I, however, have confidence in the valne of the mine, based npon 
my observations previous to the sale of the property. The Comndnmat 
this locality has Bipidolite, Tourmaline, and Mai^rite as its immediate 
and most intimate associates ; besides these there are Chalcedony, Cfaro- 
mite, Spinel, Actiuolite, Asbestos and Anthophyllite npon the mining 
grounds. 

It is unpleasant to be excluded from ioformatiou which the State is 
entitled to and the scientific world desire, in regard to this mine, and I 
am snre public opinion will not approve a policy which has deprived 
them of IL On three or four different properties in the same neighbor- 
hood, CoTumdnm has been found and a strong probability exists that val- 
uable crystals may be found npon them. The line of out-crops crosses 
the mountain which divides the Tennessee valley proper from the Sugar 
' Town valley. On reaching the Tennessee valley the disturbing foroe 
seems to have scattered and the dikes are therefore scattered. This may 
be attributed to the configuration of the Blue Ridge at the head c^ the 
Tennessee river. Here the ridge forms a considerable curvature around 
the head of the river, and tending nearly north for eight or ten miles 
forms a j unction with the Nanteyialee chain which is one of the tnmverse 
chains forming one of the peculiarities of our mountain system. Had the 
axis of disturbance which caused this system of dikes continued upon a 
direct line as it has done to this point, then it would have entered the 
central mass of the Blue Bidge beyond the Nanteyalee ohain. The dis- 
turbing force here conformed to tiie relatiott it hdd to the ridge from 
Mitchell county to the Tennessee valley, a distance of an hundred and 
thirty miles, and shifting to the northwestward, reappeared at Buck 
creek, a tributary of the Nanteyalee, holding its relative distance from the 
summit of the Blue Bidge. 

On reappearing it has produced the grandest mass of Chrysolite rock 
In the States of this UniAn-r^rhapB in the world. The ont-cr6p is a 
mile and a half in length and covers at least four hundred sores. While 
all the other ont-crops described are inolosed in (gneiss, at Buck creek it 
is inclosed in aHornUendtcroek. Over the whole area of thisOhrysoUte 
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bed Cornndnm has been fonad, some maeeee of which will weigh 
from three to six hnndred ponnds. One vein has been opened from 
which a good hand can now raise from three-qaarteiis of a ton to a ton 
per day. From Bome tests that hare been made, other veina are known 
to exist. These veins yield principally grey Oorandam, having great 
hardness and toaghness. The immediate associates of this grey Cornn- 
dnm are Margarite, Ripidolite, Zoisite, Albite and Hornblend, (the variety 
Arfvedsonite.) I have obtained specimens containing all these minerals 
together. It is a noteworthy fact that no Toormaline has yet been fonnd 
here. Banning through the center of this Chrysolite ont-crop there is a 
green Diorytic rock composed of Smaragdite and Albite, forming a nar- 
row zone. This rook bears a pink or pale red Cornndnm of great 
beaaty. I have also obtained a few specimens of it of a deep pare rnby 
color. I have also obtained some specimens of this mck that contained 
in addition to the red Cornndnm, a beantifnl sky-bloe Kyanite. Cornn- 
dnm bag been fonnd scattered over the whole area of the ont-crop. Ac- 
tinolite, Ripidolite, Anthophyllite, Vermioulite, Picrolite and Chalcedony 
(sparingly) exist here in addition to the other minerals mentioned. This 
locality, when I first discovered Cornndnm there, was in Hacon connty, 
but now lies in Clay, the connty line having been changed. | 

Crossing the mountain to the Sonthwest Chrysolite crops ont again on 
Licklog and Shootiog creeks in the Hiwassee Yalley. At Mr. Tipton'a 
on Licklog, Cornndnm of pink and bine colors occnrs^wrapt np in a sort 
of hydrous silicate of Alnmioa and Magnesia. At Mr. Dodgen'son the 
same creek a like colored Carnndiim occnrs with Ripidolite. Then in 
the Shooting creek Yalley it occnrs on the lands of Mr. James Ktrby 
with Hornblend and Ripidolite, and also on the lands of Amos Ledford, 
Lncins Ledford, Samuel Hoghead, and H. M. Penland, aasooiated prin- 
cipally with Ripidolite and Toarmaline. Here the zone crosses the 
Georgia State line, and Cornndnm occurs at several localities, the associ- 
ted minerals being Ripidolite, Margarite, Tourmaline and Arfredsonite. 

In the Sonth-eastern corner of Jackson connty npon the Sonth aide of 
the Bine Bidge, near the base of Hogback monntain, there exists a 
Chrysolite ont-crop upon the lands of Oapt. Thoe. D. Johnston, where 
Cornndnm has been found. Several hundred pounds were obtained from 
Bome excavations made. Amongst this Oornndnm were some handsome 
specimens of rod and Opalescent colors. It has a remarkable and easy 
clearage and moles very handsome cabinet specimens. The associated 
minerals are Margarite, Tourmaline and Ripidolite. When I visited the 
localify several months ago the excavations were in each condition that I 
13 
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oanid not Bee the vein or fornt any do^aite opinion of its capatHt;^ or 
character. The outcrop, ho.weT^rt covers epTersl acres of gro.and. 

This diBCorerj of Co^ndqm is not xrithoqt its value to the arts. la- 
de«d, a^ so abruire it h^_ ^o sni^or except the Diamond, and its de- 
Telopement and general introdnctioD as an abrasive vrillenlarj^ theder 
mand for. it- AJong th? zone of tbeso CSirjsolite dikes, it will, I have no 
donbt be developed in large qaantitj as the demand for it increases.. 
Besides this general use for it in the arts, I have reasoa for believing that 
gems of Sapphire and Ruby of great value will jet be found. 

Chromito, or chromate of Iron occurs in the Chrysolite rocks tbrongh- 
Qut the entire range so far a; I have examined it. I have never been 
upon an out-crop of this rock which did not contain crystals of Chromite 
imbedded in the rock. At a few localities it has been observed in con- 
siderable masses. On the mine fork of Jack's creek in Yancey county, 
Chrome ore crops out on a Chrysolite ridge, where from the angular 
character of the blocks there are good reason to suspect that a vein exists. 
I have obtained specimens at that looslity quite free from foreign matter 
and rich in Chromium. Near the town of Webster, in Jackson county, 
there also exists Chromite. Uany years ago when I first examined; the 
locality, there were masfles upon the surface of from one to two hundred 
pounds weight. It was destroyed for concealment, or used in building a 
road by the, county authoritiee, so that very little can now be seen upon 
the surface. During my last examination, however, I found a vein of it 
exposed in a gulley. This vein is enclosed by Chrysolite. ' From what 
I know of the large angular blocks that once lay upon the surface and the 
character of the small vein I have recently seen, I think that a valuable 
deposit of this ore exists here. At Col. Jenk's Corundum mine in Ma- 
con county, I obtained several masses of Chromite of eight or ten pounda 
weight previous to the purchase of the property by Col. J. At several 
other points I have often found small Inmps of it from the size of a pea 
to that of a hen's egg. No special search, however, has been made for 
it, owing to the remoteness of the localities from railroad transportation. 
There is one other rare mineral that occnrs with the Chrysolite at Web- 
ster. I allude to Genthite. This mineral contains a lai^ per cent of 
Kickle. It has the appearance of a hydions silicate, and occurs in seams 
of serpentine, sometimes a quarter of an inch thick. It also occurs in a 
very porous Chalcedony. The contrast between the green G-enthite and 
the white Chalcedony makes a rock of rare beauty. There are also spec- 
imens of Bronzite at this locality. 

There are nnmerons granite dikes all along the range of Chrysolite 
dikes, the granite dikes, however, taking a wider range than the Chryso- 
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Tiii dilEes. I r^rd^itie'cfc ^nitd diltes. a$ of the Mine age of the Cfarja-. 
otife. Tbey At« tiOtQ doe, no doubt, to the eame distarbing force. -Thia 
tiBBtai evident from the chrystnlibe character of the Gneiss enclo^cg 
Qiim. The granite dike matter ib often woU defined, and very distinct 
fW>m file enclosing wall rocfr. I observed in the Clarissa Backhanoii, 
niine, in Mitchell,— a mine operatoj by Capt. J. K. Irby, at the time of 
my visit in the snmnief «f 1873 — that the walling remained, very often 
nnbroken, when the vein matter was blasted out That mine, wbea I 
saw it, was a fine example of b dike fissure filled with a coarse granite. 
Indeed, true mica mines belong to these granite dikes. I have viaited 
qnite a nnraber of workings all along the |)elt from Mitchell to Georpa, 
and have not yet seen a good prodnctive jnine of. mica, only where the 
evidence was clear as to the dike character of the vein. Nor do these 
well defined veins invariably make prodnctive mines, for the reason that 
some fissnrefe are filled with barren matter, while in others the law of. 
cl7Bta1ization acted on a mnch larger scale in one than in another. It is 
worthy of special note, that where, for example, the hexagonal faces of 
the mica crystals range from one to three inches, this law as to size holds 
good in that vein. Again, when the prospecter finds mica in his vein, 
having what the miners call a straight edge, which is only one face of a 
crystal of mica, say six inches in length, though the remainder of the 
crystal maybe rongh and irregular, he may be pretty certain that the 
vein will yield blocks of good size, and the only remaining qnestion with 
him is as to qnantity and gnality. Some dikes seem to have been filled 
witli something like eqnal proportions of Feldspar, Qnarts and Mica, and 
it Bometimes so happens that a large per cent, of the mica in a vein has 
been very imperfectly cryatalized, the plates interlocking, making a sort 
of gnarled mass, rather than regnlar transparent plates. These &ct8 
shonld be borne in mind by prospectors for mica mines. A good deal of 
money has been spent npon large seams of Feldspar, which occasionally 
occur in Gneiss rock. Some times a few blocks or crystals of glass are 
obtained of respectable size irom these seams. But they being a .part of, 
and incorporated with, the other elements of the Gneiss, are unreliable 
and in no instance have made valuable' mines. Another thing to ibe con> 
sidered is the lithological character of the rocks in which the dike veins 
-occnr. At some localities the walling is altogether Gneiss, at others one 
wall is Gneiss and the other Syenite ; and again, I have seen the walling 
a sort of chlorite shale having Homblend in its composition. My obaer- 
vations have brought to light an important fact in connection with these 
respective wallings to regular Mica veins. Wherever one of the walls 
is Uomblendic rock the Mica is more liable te be specked by Magnetite 

L.iqmzecbvGoO'^lc 



than if both walli are pure crystaline Gneiaa, and it ia almott iavarhib];- ' 
the case that when a tbid ia walled with the kind of shale juatmeotioDed,, 
the Mica is bo mQch impregnated with Uagnetite as to bo unfit for the 
' ordinary commercial nsee. There ia another feature of theae granite 
dikes worthy of note. The Feldspar in some ot them has been decom- 
posed and constitutes Kaolio. Where the Feldspar ia in thie condition^ 
other things being favorable, the Mica is ueoallj well ctystalized and of 
good quality, though other veins, where the vein matter ia solid, yield 
largely of Mica of good size and quality. 

The Mitchell county mines when I visited them in the summer of 1873, 
promised good resnlts. Operations were carried on upon some four or 
five nuDes in the neighborhood of Bskersville, perhaps the moat impor- 
tant one being the Sinkhole mine, the property of Messrs. Heap & Oap. 
The vein at this locality is a soft one — the Feldspar beiug in a decom- 
posed state. Most of the work dene upou this vein has been with the- 
pick and without blasting. The yield of mica has been large, and the 
quality excellent. The vein is perhaps half a mOe in length, and at the 
time of my visit gave no signs of diminishing in depth. If the water can 
be coQtroled it is valuable property. An interesting feature of this mine 
u the ancient work done upon it. Lai^ excavations have been made by 
some andent race of people of whose history we know nothing. They 
evidently did the work for mica, because the vein does not bear any me- 
talic ore. Moreover, nothing but fragments of mica have been found in 
unmense dump-heaps, while the vein yields an abundance of large sized 
mica. The race must have been one possessing a considerable degree of 
civilization, and cert^nly attached an economical value to the mica. 
There is, however, no trace of evidence as to what use they applied it. 
They were of the race of monnd bnUders, and their occupancy of the 
country could not have bewt later than the days of the Toltecs. 

I have been informed that other evidence of old workings exists in. 
that section. 

I cannot speak in detail of all the mines in Mitchell. That section i» 
evidently ri<^ in mica. Two mines are mentioned is Yancey as profita- 
ble for working. The mine of Jos. W. Oibbs on south Toe river, aboat 
dght miles aoDth-east of Bumsville, was not fully open at the time of my 
visit. The vein seemed to be large, some eight or ten feet in thickness, 
and in proportion to the cubic feet worked out yielded one ponnd of 
trimmed mica to every three and three-elevenths cubic foot of the vein 
worked oat I have recently been informed that Mr. Gibbe is still ope- 
rating with profit npon the mine. 

The Bay'mine, situated abont four milea eonth-east from BurnsviUe, 
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has been eztensirely worked. At the time of mj visit, two compaoieQ 
of hands were operating upon different sectiona of the vein. I was in- 
formed that the yield at that time was from one to one and a half ponnds 
of trimmed mica per day to the band. This vein is an interesting one. 
The fisenre is a zigzag tip the face of the mountain. At least such was 
Che appearance presented by the different openings and drifting npon iL 
Kone of the worts had been carried to any considerable depth. This 
niine baa, however, been qnite a prodnctive and remunerative one, and 
first and last has yielded a large amonnt of good merchantable micSi I 
obtained from the rubbish of the mine some very fair ciyetals of Beryl, 
Aad was informed by the workmen that the owner, Mr. Garrett Ray, had 
collected quite a number of handsome crystals. Columbite also occnrsin 
this mine. My search, however, throngh^the rubbish was rewarded with 
obtaining only two small crystals. 

My impressions in regard to the Say mine were that the proprietor 
onght to have a deep shaft snnk upon the vein. This would settle tb« 
qnestion raised in my own mind a^to whether the vein bears Tin or not. 
There are some reasons in my mind for suspecting that Tin may possibly 
exist at that locali^. Where the whole operation has been one of profit; 
Hke proprietor conid well afford to settle the question in the way sng- 
gested. 

AftOr leaving Burusville and following the range Sonth-westward, on 
reaching Madison the rocks become Chloritic and Slaty, and in and 
throngh Bntacombe still more so. I have not been able to find any well 
defined dike fissures filled with granitic matter in these last named rocks, 
and was not therefore, favorably impressed with Madison and Buncombe 
aa a district likely to prove a good Mica mining section. Nor have I 
learned that any profitable mine of ^is mineral has yet been found in 
either of these couuties. A party did make an opening near the head of 
Swanannoa with flattering prospects, but the last information I bad boto. 
&em they had ceased operations. On reaching Haywood the rocks be- 
4X>me more ciystaline and the prospects better for granite dikes. A 
mine has been opened about five miles South of Waynesville and la being 
operated by Messrs. McGampbell & McLnng, of Tenneesee. I did not 
visit the mine but gathered the following facts from Mr. McCampbelL 
The mine is on lands belonging to the heirs of the late Jas. B. Love of 
Haywood connty. There are two openings npon the vein which be de- 
scribed as being one hundred feet wide and one hundred yards in length. 
It is a granite vein. The largest sizes of trimed plates of Mica obtained 
from the mine are 9x11 inches and 6x15 inches. It is bnt seldom that 
plates of tliie size are obtained. This fact speaks well for tlie mioe. "File 
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hands in one month produced five bopdred and f^j ponnds of dim^, 
merchantable Hica. TliiB was over'foiir poQuda per day to tbp hantl. ^f 
^mUar results can be realized the year around it'woold cert|unly mal^e ^ 
jiantlsonie-baBinesB. There' are other iOattering protpecta in J^ajwood 
connty. 

" Paasiog into Jachson there are increasipg erldencM of difce fiBBores, apd 
the' general chiaracter of the rocks is more favorable to Mica mines, ^v- 
eral veins have been opened in the connty and a ffooi deal of Mica taken 
6ni and shipped, bnt I am sorry that I cannot give any definite infbrma' 
fion aa to the statas of operations upon the mines at present. There Ut 
hoveVer, strong evidence that Jackson county will prove to be valuable 
i» a mining district for mica. The range passes from 3^ackson intf Maco)a 
oodaty. In this county granite dikee are more numerous than in any 
other county I have visited |ezcepting only Mitchell. There are aevenl 
openings in this county. The first made and worked is a mine at the 
bead of Oowee creek, now owned and operated by Mr. Brooks, a gentle* 
man from the State of New York. This mine h&syielded a large amon^t 
of J/iic* of good quality and of average size. The crystalization of the 
Mica is £rm and its average and color good. The proprietor is not 
operating a large force upon the mine at present, having divided his 
totcet for the purpose of prospecting upon other properties. This vein,, 
which is called Mica city, is evidently a fisnre vein. It is located in 
dlneies, and the Gneiss at this place bean copper. Indeed, there is iq 
t^e quartz and Feldspar that make up the Mica vein, a smaller vein c^ 
Py'rite which is magnetic, that bears some Copper and perhaps a liUl& 
I^ickle. Id the immediate ueighborLood, and on the same range, there 
is a vein in Gneiss rock that contains Argentiferous Lead, Snc Blend^ 
Copper Pyrites and Pyrrhotite. I mention this in connection with thia 
^tca vein tiecause it renders that locality unnsnally interesting. 

West of Mica city and on the western side oi the Tennessee river, tb^r,e 
is another locality where. Mr. Brooks is opening for Mica with flattering 
propeots. Near the Watauga gap, and not exceeding a quarter of a mUe 
from the State road, is a locality known as rocky &ce. Hera considerable 
work has been done and several hnndred pot^nda of merchantable Mica 
taken out Within the last year this property changed hands and from 
some cause unknown to me has not been operated upon unce the cbangQ 
was made. 

About one and a half miles from Fi^nklin a mica vein baa beeq tes^ 
on the lands of Dr. B. W. Moore, The vein is locate in Gneiss^ and. 
bears the marks of a regular dike. In power it is abont ^ fee^ wi^ 
branches. It is Feldspar with a central quartz vein. The Mica nsnallj; 
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itss In the I^'el^Bpftr near — oAea jjbfog side 6f ttii quartz, t saw one 
ci7Bta1, nenally called bloijk, wliicli weighed tipwirds of eighty ponndB. 
Ijie glabs obtained at this ihiiie is of ezcelleDt qnaltt;. Il promises to 
lie* JirodtlctiTe and talnabl^ *eiii. 

ngst of Franklin, twelve or ^ilech isiles, there are flattering prbapeci^. 
iJirge laaBeee of Mica are seen at the snnace of a vein traversiiig Gneiei 
to<A, Tber^ are in the bounty insh j other localities that promise H- 
Totably, hot which hare not jet attracted prospectere. 

The constantly increasing demand for Mica mnet lead to a more iega- 
lar and flystematic method of mining ibr it. This industry is destineil to 
become tiiord general and remnneratire in the counties west of the Bine 
Sidge.^ . 

In discnssing the qnestioh of copper, I must pass over the same zone 
in which Goraildum and Mica are fodnd. The peculifir character of 
Gneiae, alf^ady described as abonnding in rose colored garnets constitntea 
the coppef hearing zone with a single exception, which will be pointed 
ont I have tot explored Mitchell connty for copper. It may be, how- 
everj that it exists in that coanty. When there last Summer, I passed 
over a remarkably heavy Trap dike. A few miles from Bakersville, on 
the road to JackWreek, I first saw it amd traveled npon it for several 
miles. 1 waa told by (he gentleman, with me, that it consiitnted the prin- 
dpal rock on the Pumpkin-patch monntain, and extended for several 
miles Dorth-eastwsrde. I traveled npon it for several miles aonfh-east- 
ward. I did not see the rock formation on the northwest side of it. It 
lasy be that approximating it on the nortti side copper or magnetic iron 
will he found. I am not sufScienfly familiar with the geology of Madi- 
son to iay whether there are favorable prospects for copper in that connty 
or not I once' visited a locality, near tlie head of "Biglvey," which 
presented some favorable ont-ctopping for copper. I am not, however, 
certain as to whether the locality is in Madison or Buncombe. I know 
of a point only a few miles from Asheville, on whose lands I am nnable 
to say, where there is an onl-crbp deserving of exploration for copper. 
The belt passes into fiaywood connty, at the head of North Hominy. 
Here on lands, which at the 6me of my visit, in 1866, belonged io Geo. 
Hall, there is an oot^crop t^it' is in every way flattering for copper. Some 
parties did considerable work npon' this property, but were misled by an 
itilnerant ibiniiig en^neer from the ^ortb. The gossan la' of excellent 
qiflality, the vein at the anrface large and the walling fevorable for a cop- 
per mine. The zone passes down North Honliny to Hall's mills with 
■evetal attractive out-crops iJetween 6eoTg6 flail's and the mill. Eight 
of ten miles sonthwestward there ate out-crops again in the Masaey cove 
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and on the Little monDtaio, ia the directioa of Wajnesville. At theae 
localities e^erjthiiig BeemB i&Torable for copper. 

At this point I mast leave this zone to discuss a copper locality ia Hay- 
wood county in an entirely different geology. It is on Wilkin's creek, 
twenty-five or six mUes from WayDesville and down the Pigeon river 
towards the Tennessee State line. It is lithologically identical with 
Docktown, and is in the same geological horizon. When I visited the 
locality in 1860 a considerable amonnt of work had been done by Heesrs. 
Pill & KcCraken. They first sunk a shaft npon the crest of the hill and 
found some pockets of black copper. They then abandoned the shaft 
and drove in » tnnnel tnm the side of the hill. This tannel penetrated 
Hie vein into which they cat some twelve or fifteen feet without reaching 
the opposite wall. The vein is almoet solid Arsenical Pyrite, premely 
such as conatitntee the veins at Dncktown. I supposed, without analj- 
ais, that the vein matter contained aboot the same per cent, of copper 
that the same material does at Ducktown at the bottom of the black cop- 
per. At least the copper Pyrites diatribnted through it appears to be 
about the same. I was assured that the out-crops of gossan extend for 
fbnr miles North-eastward, and generally as bold as at the locality under 
con«deration. This is the only point outside of Ducktown where I have 
seen Ducktown dnplicated. This locality deserves special exploration ; 
and needs only capital and enterprize to make it a valaable copper mining 
district. 

After pasdng Wayuesville the copper belt widens out, the zone we 
have been following, passing into Jackson county at the head of Scott's 
creek. There are several outcrops between this point and the Way- 
chatta mine. Some of these localities have been tested by Keesrs. Oram 
& Daviea who are the owners of sixteen thoasand acres of land em- 
bracing these ont-cropa. The tests made, developed copper, and I have 
been informed by reliable gentlemen that the veins ere of good size, and 
the ore, (Ohalcopyrite,) of excellent quality. 

On the head waters of South Bichland, a zone sits in, in which there 
are ont-crops of Qoseao. When I examined this section in 1860, 1 was 
much pleased with the prospects for Copper. Some work had then been 
done on the top of the Caney Fork laid, a mountain dividing the wateni 
of Pigeon and Tuckasegee. The prospector had cnt a large quartz vein 
which showed handsome copper ore. Along the spnrs of the mountain 
on the Pigeon or Bichland side, I saw two fine Gossan o'ut-crops. South- 
westward from this point, ou the waters of Oaney Fork, there are la^ 
exposures of Gossan in Gnnstocker Cave. The zone passes down Oaney 
Fork, and crossing the Tuckasegee river, runs into the Cullowhee monn- 
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taiB. la.tbis monntaia ie the OoUovhae miDe. I TUit«d vnd examined' 
the gTosnds at this mine in 1860. Having lost tiie notes of that exam- 
ination, I mast relj upon my memory for the &ctrl ascertained daring, 
that examination. Hy recolieotion is that the vein ot>ened by Messrs. 
Oram & Daviea ii aboat six feet ia thickness. The ore is a rich 
yellow copper, (Chalcopyrite.) Oapt Oram reported to me aa the average 
per centom of metalic copper from a box of ore sent to a copper furnace, 
twenty-seren per cent I formed the opioioa vrhea apon the grounds,, 
that'thcre exists two parallel veins having cross fissures, makiog a perfect 
network of veins. Thia is valnable proper^, and only needs capital, en- 
terprise and the means of tran^rtation to establish, at that point, a val-' 
ivble mining indostry. Fnrther sonth-weetward is the Wolf creek mine, 
a property I did not visit after a coppep vein was opened npon it. I saw 
samples of ore &om it, however, that made a good showing of yellow, 
copper. This range passes sonth-westward into Macon county on the 
waters of EUajay and Back creek. I now retnm to Jackson. The range 
or zone from the head of Scott's creek passes along the range of tbe 
doable top mountain, showing the oat-crops already alluded to. On 
reaching Waychatta, there are several ont-crope both north-east and south- 
west of ibe mine. In 1860 the Waychatta mine showed handsome spec- 
mens of green Malachite, copper Pyrites and occasionally some native 
Copper. I have not been upon the groands since that date and am nn- 
sdvised as to the present condidoa of the mine. Shell ridg^ Back 
knob and Hornbnokle may all be indaded in thia belt. Book knob and 
Shell ridge I examined before any work was done upon either. They 
have proved to be good copper localitieB. The Hombnckle I never 
visited, but it has good reputation for its out-crop <^ G<»san. 

North-weat of the shell ridge b the old Bavaonab mine. At this point 
the first discovery of copper was made in Jackson. Here is a good vein 
several feet in thickness of yellow copper. This property is on a trans- 
verse section of rocks. The G-neisB and Syenite strike off to the north- 
west, and about half a mile from the old Savannah is the new Savannah, 
which has been opened since the dose of the war. Messrs. Htgdon and 
Bnckhanon, the owners of the property, drove in a tannel and cat the 
vein at twenty-five or thirty feet in depth from the sarfiuie. At thispcnnt 
in the vein there is a mixture of gossan, black copper, gangetone and yel- 
low copper. Good specimens cannot now be obtained, owing to thefiwt 
that the Fyretoos matter of the vein, unce its exposure to the atmosphere, 
is in a state of fermentation. The vein, however, is apparently a large 
one, being from eight to twelve feet in thtoknees. The out-crop oontinaea 
for a quarter of a. mile north-westward, and also shows sonth-eastward on 
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tfu lattds </ HaMn. Oiam 4fe DftrtB. 'TliiB zone "psmm mrth-vettwurtl, 
MBiHig the «oairty lltte ia !Bet^ gap, and Aiov> cApp«r &t the Cbrcer 
zpck«n Ike Iwad ^ 0»wm orwk, Id IfiwiMt oonBt;. 

friM Buck knol) «mm ehows Sn Macon mt tbe OorUn knob, yfht/n tatoA 
copper hu been rocendf obtained. The belt here u brosd. On Te«seb 
tM and Middle oreek, ia the eeatfaem {«rt of Uaeon, then is a luge otlt- 
vrop at goeian. On Middle creek, near Oabe's miD, two openings were 
Qiftda bffore 1880, and s large Tein eat, but In this instance, afl wedl aa ^ 
otiicn In lliia i^rhole copper district, so soon as fhe prospectors reacbod 
die opper part of s tsIo, Qmf eeaeed to proseeate the work fbrther. 
'When tiieee works were open, I obtained excellent TeUow copper oreB. 
Tha ont-erapt extend for tbe distance of one and a half mlleB. The pri)»- 
dpal part of the view belongs to a Cincinnati Companj. Hie Ootnpaiqr 
propoae at an early day to erect a fhmsce for the redaction of th«6e ores. 
This is no donbt Talnable proper^. 

Again, there le a locality on Oortooeajay creek, fonr miles sonth-vest 
from Franklin. This is known as the Patton proper^, and now belongs 
to the Ctncinnatti Company. Tbe vein is In Syenite. It la several feet 
in thickness, and at the time it was opened, produced rery handsome 
C&alcopyrite. Seutb-weetward, at the InM of tbe KanttiyalM moDtitala, 
ttiere ie another locality known as the "Waldrope property, where copper 
oeonn, with a fair proBpect of a TalaaUe mine. 

The whole belt crosses tbe Nanteyalee monntain and Jnto the taWStf 
eeat oorner c^ Clay oonnty. Tbe section is very moairtainonri md I bare 
not explored it. The zone, however, shows on the west of the motrntaios, 
in Towns connty, Gecffgis, where there are rahnhie copper pnperti'ea. 
In paasing oyer the belt I i>»»e only referred to sudi localities as are . 
loMwn to produce eoppw. Tfaeiv are qnite a nmnber of loctdMes where 
I have no donbt Talnabte depoeifea of copper elisl &. nofeworthy ittct 
which I have learned is, that the eies on this entire zone in North Oaro^- 
lint are remarkably free from Arsenical rmparities. This' Wllf certainly 
add to their ralne when the time comes for their inattipQlitSon: fn the- 
fhmace^ Tbe hopes of onr people bare been so often blasted as to ^ 
prospect ef railway tnu^ortation, that the works at all the copper tocol' 
itiee are in a state of' dilbpiilatibn and it is very rare when a man' can* bo' 
found who will take the troablO' to furnish a dozen ponnifs of on aH 
Bam^^se. 

Magnetic iron exists at nnmerons poiiits in the connives webt^ of tfiS 
"SAtM Bidge. Xitholo^cally considered, it is not confined tb oneclassof 
rocke, but has a wide range in its distribntion. My explbrutions in- rt&T' 
enoe to it have lieen limited. I harej however, gathered' some ftcts'diitV 
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^ORid IDS to JKliere tb«t yaliiAblfl depontB of U .exist at Bererd pointB. 
Tto flr^ ruge to be notioad io tiw ordar I pmpoae to mja^f is the 
Spring cmk Twige. I bure not rtaited the Bpiing creek BectioQ, 
Iwt hlTs swn wmplM of UafQctite from thraa or foar lof^ities 
^t Ter9 highly magsetic Some pav^ vere, a year ago, pro- 
^>f)cting poar the haad of fipring .Greek, but I hare not heard the 
z^plt. I Vfi alPO up^qaaiotfid ^itb-the geidogi^ relatiope of t^ <»:e 
u> th^t pqctipQ, bat hare no donht it is in or at least in close proximity to 
t^p Q^rtntP Wit &at croie» the Fj^ocb Broad rirer at the Wartn 
Spribgs. The general strike <^ this range is in thedirecti<»i o( the head 
of Spring cr^k- A lew months ago I Tinted a |ocalify at the head of 
Fioe-Q creek, qc^ exceeding a half mile from the head of Bpring creek. 
On the western, or !Fine's creek Bide of the moaatain, I fband MagDetite 
4rifted h^m toward the erest of the raonntaiB. The Hpeotmens picked 
up were gqite aogolari and bearing other marks of having been detailed 
from a vein. I also fopnd firagments of Trap rook with Uie ore. Passing 
down Fine't) creek some two miles, and crossing a spur of the monntaia 
to another fork of the creek, I crossed a large Trap dike where I fonnd 
some fragments of Magnetic ore. There I learned that at the head of 
that fork of the creek towards the head of Spring creek there was a fine 
show of the Magnetite upon the sar&ce. I did not visit this point, the 
day having bwn nearly epoat, I hastened oo to obtain lodgings. In pass- 
ing down the creek, the windings of the road crossed the Trap dike at 
several places. Z then visited the locality at Mr. Hardy NolenV There 
1 obtuned specimens of magnetic ore, apparently very pnre and strongly 
magnetic. Trap bonldets are scattered over the hill where the ore is ob- 
tained. I think that jodidonsexoavationa will be very likely to develope 
a vein of ore at that point. 

The Magnetite of Fine's creek evidently baa an intimate relation to 
the Trap dike. Ko evidence, however snfficientily strong, has been 
bronght to light to. determine whether the iron occnre in the Trap or in 
a soft friable elate, somewhat Chloritish, that exists on the same hill. The 
most reaeonable sapposition is, that the ore forms a veia in the slate-in 
immediate proximity to the Trap. I vas informed at Mr. If'olen's that 
tlfe dike appears further on and ou th« west side of Pigeon river, but I' 
did not purans my ezpli^Btions &rther than Mr. Nolen's. 

The. second zona passes through Hadison a' lisw miles sonth of Hap- 
shalli croqaicg thft French Broad river a short dlstaaoe above the month 
of; Ivy. About three mile3 up. Ivy, from its mou&, ^ere occnre Magne- 
tite oa the lands of Mr. Joseph EUer. The prospects are flattering f<H- a 
large vein at this locality. An excavation, a few ibet deep, has beeb. 

L.iqmzecbvGoO'^lc 



tn 

made npoD the hill.Bide, and a vien, some two ot tHree feet in tbickaeflg, 
ont. Higher np the hill I observed an ont-teop of ore, indicating a mnch 
Ifirger veio, and from the manner in -which the- ore is-distribtited over the 
anrface, I have but little doubt that it existB Id large qoanti^. It is far 
'vorabl; located foe practical operatioDs.: The r^oa are on a ateep ridge 
at coneiderable devation above water. At a short distance Iv^r creek 
fnmiBhes ample water power for driving; machine;, and the snrronnding- 
conntry for several miles abonuds in tmbroken forests, capable of forniBli- 
ing fnel for a number of jeara to come. The Magnetite at this locality 
is associated with a Pyroxene like mineral, perhaps, the variety Sahlite. 
The country rock is principalty Gneiss. I did not explore this range 
in either direction of the strike from Mr. Eller's, and am uninformed as 
to other OQt-crope. 

The third zone in which Magnetic Iron occurs is in the copper and 
Oornndnm belt. In this zone the Magnetite occurs in Syenite and 
Oneies, and io some inetances with Chlorite at Chrysolite localities. On 
Elijsy creek in Macon connty abont eiglit miles Sontheast of Franklin on 
the lands of Messrs. Ward and Moses. A vein is in Gneiss, and at the 
snr&ce has a power, apparently, of seven or eight feet. The ore ia mixed 
with qoartz, but there is a strong probability that at some depth the vein 
will produce ore comparatively free from foreign matter. This supposi- 
tion ie supported by the fact that in the same neighborhood, on the lands 
of Mr. David Moses, a ^ft was sunk about twenty feet deep in search 
of a copper vein. At the surface Magnetite and yellow copper were 
sparcely distributed through a zone of Gneiss some eight or ten feet 
thick. At a depth of twenty feet the Gneissoid matter was in a good 
degree absent, and Magnetite with a small amount of copper bad taken 
its place. This is likely to form a valuable vein. Fear miles from 
Franklin in a Southeast direction there exists Specular Iron on the lands 
of Gen'l Thos. M. Angel. No excavation has been made at this locality. 
I have observed masses of ore scattered over the snrface weighing from 
one to seventy or eighty pounds. The ore has not been analized, bnt 
seems to be very pure. The Iron here occun with Gneiss. One nolle 
from this locality, there occurs Magnetic Iron on the lands of Mr. Wm. 
Washburn. The ore has been found in red earth, in masses weighing 
from one ounce to twenty pounds. The masses are angular and bear 
marks of having been detached from a vein. The rocks here are Sye- 
nite — a large out-crop. Some of the ore obtained at a depth of, perhaps 
two feet, has a soft slaty Ohiorite attached to it. This fact justifies me 
in determining that the vein is located in Chlorite slate. The ore at thia 
place ia solid and highly magnetic. 
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Taking tbo Specnlu- aod Msgnetic ore together thej promise a Tolna- 
ble locality for aa iron iDdostr;. There is a superior water power on 
SngsT Town river within a mile of these ores, and the coantrj contiga- 
ons is heavily timbered. 

Near the base of the Nante;alee mountain at the head of Cortoogajay 
creek, there is another locality of Magnetic iron on the lands of Mr. W, 
0. Kiasey. The |ore here is found with Syienite. No excavation has 
been made npon these grounds, bat the quantity of ore distributed over 
the sarfaco indicate a vein of fair dimensions. Should the ore be de- 
veloped at this locality in sufficient quantity to justify the erection of a 
furnace, everything else is favorable for manufscturing purposes. There 
is a splendid water power within one mile of the ore, and tho forests are 
ample for coaling grounds. Here the zone passes across the Nanteyalee 
mountain into the south-eastern corner of Olay county — a section I have 
not explored. 

There are many points along the whole Blue Sidge range, on the 
Western slope, where I have observed fragments of Magnetic ore, some 
of them worthy of carefal investigation. There is a probability that nu< 
merons veins of this valuable ore may be fonnd at points other than those 
mentioned. 

Plumbago exists along the entire range embracing the Corundum, 
Copper and Magnetic zones, from Mitchell to Clay. I have occasionally 
observed fragments the size of a ben's egg of superior quality. I have 
not, however, made any special explorations in reference to it. There 
are strong reasons for believing that valuable deposits of it may be found 
in these ranges. 

I ought, perhaps, to have noticed while describing the minerals belong- 
ing to the Valley river zone, to have mentioned a bed of black alatee on 
the lands of the late N. S. Jarrett, which are quite fissile, and would, in 
the hands of skillful workmen, make good roofing tiles. 

There is a second Gold bdt which passes from Union county, Georgia, 
into Clay, crossing Brass Town creek, new the State line. This zone 
lies OD die south of tho Valley river zone, the gold occorring near the 
contact of the Taconic series wtth the Metamorphic rocks proper. On 
Gnmlogcreek, just on the Georgia side of the line, qnartz veins occur in 
Gneiss and Mica elate on the south side of the creek, that are rich in 
gold, while on the opposite side of the creek I have observed 
Gold in Talco micacious slate without any qnartz gang. In this order 
the zone crosses the State line. On the lauds of the Uassrs. Brown, Mr. 
Loyed, Col. Flatt, Benjamin Brown and John C. Moore, quartz veini 
occur. From some of these I have seen veiy rich gold ones. Upon the 
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property of Mr. Johb 0. Moore^ vbicb Htm adjoiologf' th^ Qmrf^ Ime, 
Torks were esrriecl (m preTioos to flie commencdmflQt of tli<» litft' vMr. 
A BtMDp mill was ereoted aod some eight of tdn tlMoABi! pennyv^fg&ftf 
of Gold obtained. The yield to the ton of ore wia good, bnt tbt brtaK- 
iiig:oat of tlie war csnsed a saflpemlon of operHtSboB, and t&e parties 
scattered and never retarned. 

This zone passee in the direction of Fort Hembree, and croeeiCg -Hi- 
waascQ river, followa op the valley of Teeqnittee. Vear the head of this 
creek there exists Ootd on the lands of the late Capt W. B. Tidwell', 
Oapt. W. P. Moore sod Hr. Shearer. Some of the ores obtained from 
this locality I found rich in gold. There ie bnt little gold on any of.these 
ranges upon the eastern aide of the Xanteyalee' moaotains! I Icoov of 
but two points where' attempts have been made to mine for it One of 
these ie on the range just under consideration. It is on the waters of 
Briar Town creek, on the eastern side of the Nanteyalee river. It has 
been said that the quartz at this locality yield a &ir per cent, of gold. I 
have not, however, examined the ore myself, and cannot vonch for the 
truth of the statement. The other locality referred to is in Macon county, 
about twelve miles in a southeasterly direction from Frantlin, on the 
waters of Sugar Town nver. Many years ago an 'operation was carried 
on upon this property and Hair wages was realized. Mr. Silas McDowell, 
the owner of the property, has informed me that the gold obtained was 
very pure. He states that he had at one time regular octohodral crystals 
of the metal. This as a gold mine is isolated, having no connection with 
any system of Gold bearing rocks. 

In the Sontbeastem corner of Macon connty in "Whitner's Valley and 
the Horse Gove mining has been done for gold to a considerable extent 
The gold along this zone has been obtained from branch and creek de- 
posits. It is not known that veins exists there. Indeed, no systematic 
search has been made &r them. There is apparently a system of trough 
like vallies or gnlches lying' immediately along the Southern base of the 
main ridge, and between it and Bnzzard mountain in whibh these mines 
exist. In 1836 I observed at one point in these vallies a narrow zone of 
Talco Micacious slates whidi led' ms to the conclasion that ettch a zone 
onee existed filling np these narrow gorges or vallies, and by abrazive 
forces had been carried away, leaving the gold in gravel beds. 

This zone continues North-eastward through Gashei^s Yalloy and along 
the Sonthern base of Hogback mountain which ie a eeotion of the main 
ridge. In the Toxaway, Georgetown and White "Watfer vallies mining 
hae been done eimilar to that in Horse cove. At one point in Hogback, 
I have been informed by old miners, that there is a spring breaking oot 
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^tI)9'i«^ji»^icHpr(tdtviMd'<bil7ideposit4' of g(dd. YePjr rick js^ontB 
«{ g9}4 qfrQ vftrp^, ia tlwt nutise« ja^ bslaw th* qwlngt. whiob ^Ar» 
iV^b<94 «ptotii«fi|mi)|;hlMA» Itwab fonod tkdtlieBiBdBiwl^[thdidl<|f 
accQiniilated jnBtuMmtilia sprisgr were.neb ugold.. "^iJbibistikie'hlaC 
^ miii«re «ffQtT«M » smaU baiftiaii: ihe Tod:: twer Thich tbe epri^ wa- 
tgn ^n 9[«4(. Sy jwitDi«0, out tliia basiu ever; mominjj;( fh&y woold 
^J^ti^a from Qqe tQ tbfee {wdd; veighU of gold. Their -eogemeeB^ how- 
ever, to get at the soarces of the gold led them to pat a blast into tW 
rook thinkiDg they would immediatel; develop a vein. The blast do 
doubt fiaenred the rock and the reealt was the gold oeaeed to flow out 
with the water. This is a etrikiDg exemplification of the old adage of 
killing the goose that laid the egg. The facta here stated I learned from 
Col. Henry Flatt who operated at this spring, a gentleman every way 
worthy of a charaster for trnthfalnees. 

The zone passes from this point through the Bine Bidge into Transyl- 
vania county and down Boilston creek, where some gold has been found. 

Much remains to be done in a proper exploration of the gold-bearing 
districte in the trana-montain counties of the State. The probabilities 
are tliat mines may be found like that at Gumlog mine, in Union county, 
Georgia, which, besides the gold, yield zinc blend and argentiferous Ga- 
lena. The question is worthy, at least, of careful and patieutinveetigation. 

In closing this report I deem it eminently proper to remark that fhe 
State's resources and her projected system of railways are germain sub- 
jects, and that the one cannot be Guccessfully prosecuted to the neglect of 
the other. The syetem adopted years ago for the construction of State 
railways was admirably adapted to the development of her mineral and 
other resources, lie completion would now add more to her material 
wealth than all other things combined. In the development of her min- 
eral, agricoltural and physical resources west of the Blue Bidge, and their 
transportation by rail would materially enhance the value of the State 
stocks in her present road. The development and operation of mines in 
the west would greatly increase the value of her real estate and propor- 
tionately enrich the State. A careful review of all the facte stated in this 
report will show an immense field for freights which up to the present 
time has been undeveloped and useless to individual cJtizenB, to the State, 
and to her railroads. For example, her iron, marble, agalmatolite, borr' 
stone, roofing slates, copper, corundum, chromium, etc.; and add her 
furniture timbers, timbers for the manufacture of wheel carriages and 
ship building, locust, lynu, poplar, &c., and there is no district of equal 
size in the States of this Union that can furnish so large an amount of 
heavy freights. 
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It ie proper to remark tgaio, .(luit the discruaion of the timherB, the 
agricnltnral resources, the graztng aad dairying bosiness, and the fruit of 
this traosmontaiu r^oa wonld have 1)660 Ic^timate'ia this report, 
hot I have thought proper to pass it over for the preawt. 

The &ct8 stated are hnmblj sabmitted to the cooaideration of the 
people of the State and to capitalista abroad, with a devont hope tli&t Qie- 
information may be of fntcre benefit to enterpriee and to the State at 
Wge. 
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